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advertisement. 


n K ConTiiiUC'C appointed!))* tlic Raynl Soi-iiiv to 
dir; ri ilu- \ mhiicatiun of the J*/.'ilyipl'h-ct! 'friinja/fhiis^ 
r.Jce thi'. o’ppDHuniiy to aequaint rlic Public, tint it fully 
.■'ppiv.r.!, :tr. wtU iVum tltc couiicil-bcedo? am! jitunials of 
tbu Society :w from repeam! uccl.uMtions, w hieh hc.vc 
I'l-ca nia.dc in I'cvcra! former that the ])rint” 

ini;;orf!i. v.’.'s always, iVotn liiii'.; to tinu*, die imt'je ta'i 
of t!ic rei'p..(Iii\c t‘)Coi‘ei;irie:;, till ilu font -fevent h Voluns.’. 
And this iiil'orination was ihuupht tiio innro iiecefll.ry, 
not only at it luul been the common opinion, that, they 
were jniblhiied by t he aul.horii }•, and under the din eiion, 
of the Society itfeif ; but allb, becaulc fcveral atitlnTi, 
1)orh at home and aliruad, have in their writimn t ;ilU d 


them the '-rmHftidmis of the Royd Sockiy. Whereas in 
inith the Society, as a body, never did inicreft themfclves 
any further in their piiblteaiton, than by occafionally 
rcconinu‘i,dini>; the revival of them to fnmc of their Scertt- 
rarie-!, when, frotn the particular circumfianres of their 
ulliiirs, the frtiHfiklhm itad httppened tor tmy length of 
time to bf iniennitted, And tliis feems principniiy to 
hive been done with a view to (iitisfy the Piiblte, that 
their tU'ual mei-tinga were then eomiimai fv)v the improve- 
ntctit of Itnowkdgc, ;md beaelil of mankind, the great 


ends of tlicir Iliil ialHuttion by the lioyal (llmrters, ami 
which they have ever lince liciulily puriiieth 

But the Society Iteing'of hno years greatly hilargctl, 
and th.eir cnmtimiiic iiions more nunuTOirt, it was tftfHighr 
advifcable, that a CommUiec of their meinba's Ihouhl he 
appointed to ivconild-’r the papers read hcforc them, mid 
ielcft out of them fuch, as they fhonki ]uti|’C mgii proper 
for piildiration in the liitiirc Tiwftrlkm ^ which wtw, uc* 
cordingl) done upon the s6tlt of Marclt,'! Ahd'thc 
gmiuuls of their choice mi', and will continue to be, il(c' 
importMiice tini! fingiilaritfof fh'tf fubje^h/ or iht: adyjp'jiV 
tagenu'j m.ipucr of treating them; tviVhom. prctcndln|*hV 
aniwer lor ilu’ cerutiniy of the or propriety of' the 
. a a ■ reafotihigs, 
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reafoniDg<!, contained in the fcv'cral papers fo publifhed, 
which muft ftil! reft on the credit or judgment of their 
rcfpeiftive authors. 

It is likewifc necclTary on this occafion to remark, that 
it is an eftabliCbcd rule of the Society, to which they will 
always adhere, never to give their opinion, as a body, 
upon any fubjefi, either of Natuic or Art, fli.it comw" 
befoie them. And therefore the thanks, which are li<*- 
quently propofed from the cluir, to be given to the 
authors of fuch pipeis, as are read at their accuftomod 
meetings, or to the peifons thiough whofc hands they re- 
ceive them, are fo be confidered in no other light than as 
a matter of civility, in return for the refpefi: flicwn to the 
Society by thofc communications. The like alfo is to be 
faid with regard to the fcveral projefts, inventions, and 
curiofities of various kinds, which arc often exhibited to 
ihe Society j the authors whereof, or thofc who exhibit 
diem, frequently take the liberty to report, and even to 
certify in the public news-papers, that tlicy have met with 
the higheft applaufe and approbation. And therefore it 
is hoped, that no regard, will hereafter be paid to fucli 
reports, and- public notices ; which in fane inftanccs have 
been too lightly credited, to die dilhonour of the Society. 

Ai a C O, U N C I Ti, January aS, 1773. 

Refolved, That after Volume the PUkfbphkat 

Tranja^ims be publilhed iwicji in. a year; the firft pub- 
lication to be w the months of* Ifovember and Decem- 
ber of die preceding year, and January anti February 
of the current year,, asToon. as may be after February, 
under the nkmc of the “fiaft part** of the volume : and 
the ftfcond ilulWsfadqn to* be or the remaining months unto 
the iwtefs of tHc Society, as foon as may be after the 
ryeefs, under lh« name of the ** ftcood part** of the 
vioihpime* 
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TRANSACTIONS. 


I. A Lcitir /rowtjamcs Badcnach, Af. JD. 
10 Mathew Maty, M. D, Sec. R. S» con-- 
taming a technical Deferipthn of an un- 
common Bird from Malacca. 


S 1 R, 

Rfatl j.tH, 9 , “I" iftjre prefent you a curious and un- 
J, comnioni fpccks of bird, whidi I met 
with at Malacca in Aiiguft lyyo. The male, fe- 
male, and two young ones, were purchafed at that 
place frpm the natives, but died fooa afterwards on 
VoL. LXa, B board 
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board of (hip, in the paflage from that port to China. 
The charader and hillory of this bird, as they tiien 
occurred to me, and were immediately noted down 
in my journal, in the manner of the great Linna'us, 
are as follows. 


TAB. L 


Mas. Magnitudo perdricis vulgaris, corpus fupra 
virefeens, fubtus nigricans, remiges primorcs 
grifea?, cauda brevis rotundata, apicc nigro. 
Frons calva, crifta coccinca ex occipitc ori.i, 
S 15 circiter plumulis fefquipollicaribus, rcipciiin 
capitis, fubereda, divaricata. Roftrum convcxuin 
breve j mandibula fuperior nigra, fupra inferio- 
rem, tabfd cemto, imbricate ) Acres ob- 

longs orbitas rubrae^ oculi purpuret ) ad hafin 
rofm myftaces aliquot albefcentes. Femora 
^eminuda, tibiss longse, rubras, gracilcs. Fedes 
. tetradadyli, Bdi incarnati, fubRodo(i» digitus 

brc^» trtiftqatufque. 

criila nulla, remiges 

primores & tedriccs alarum rufo fcrrugincas. 

F^smina. Mare paulo minor, crifta nulla, nrraiges 
primores & tcdrices alarum rufo ierrugincx-. 


FulU. Pulli lanuginofi atri, aqua dclcclantcr. 

Vox. M:^i‘&'Mjhlha’'voce fonora frequcaitcr fibi- 
lant. 


Nidus inter gramina, arundinefquc. 

Vidius. Oryza, pane in aqua miila vefeitur. 


Wliat 
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What genus this bird is properly to be relcrrcd to, 
Ilhallnot pretend to determine j but if you think 
this, though but imperfed account, worth the com- 
municating to your Society, you have my leave j and 
J am, with rcii>ed, 

S I R, 

Your moft obedient, 

and moft humble fervant, 

James Badenach, M, D, 


London, 

OiStobcr 13, 1771. 
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IL Invejiigathn of the fpecific Chara^icrs 
which aflinguijh the Rabbit from the 
Hare : In a Letter to Samuel 
Efq\ 2^ and Vice-Prefident of the R. R. 
f'om the Honourable Dailies Barrington, 

Kovenilit’r ? }, i; ;.'i 

Dear Sir, 

4 iead Jan. lO.X CALLED lately at your lioufe, to 
JL mcafurc tome |»arts of the qnaiiinpai 
which you have received by the lad Ihip lioin i h <!- 
■Ion’s Bay, and am now convincctl that is, IhoiiUi ha 
rather conlidercd as a 1 Lire tli.ui as a Ra!)bir, whicli 
latter name it hath obtained in that part ot* the 
world. 

You will find indeed, from what J am |*;uing to 
date, that it is not very caly to little a Ipceilif, and, 
at the fame time feientifk dilforcncc, between thcll 
two animals, even when the greateft authoriuts In 
Natural flidory are conlultcih 

ii.iy [rt] makes the dillindlion lulwrcn the 1 { irc 
and iiic Rabbit to confifl in the fmaller Oze ot the 
l.ilter, its property of burrowing, and the greater 
c.Iutcacfs of t}ie fiofh when dixflcd ; he chiefly relies, 
'•/.•vcr, on the one being larger than the other i 

[/■/j Sya. QttJtIn Alt Li'pits, 

as 
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»s this is the moA matcn.il circumflancc hi which 
they arc fuppofed by him to vary, whether cxtciior 
or interior. 

Though hulk is umloubtcdly a very proper clr- 
pumtlancc to he uttcniled to in the dclcnption of 
an animal •, yet recouHe ihuuUl never be !\.ul to it 
in cftabliflhng a fpccifie difference, except it ih the 
('nly eritcrion wliich can be lixeJ uj^nn, and the ilif- 
proporiion in point o( fwc is very great. 

iin Hare, however, docs not exceed a Rabbit fb 
inneb in bulk -as a I’atagonian does a I/aplander, or 
a mal’ docs a lap-dog, which yet arc not to he 
confidcred as differing in rpecics. 

Bclulcs this, age, climate, and food, as well as 
other c’.icumllunccs, often occall 'n '',re‘at diflindlion 
between tu-invals of the l.inc li'.cics, in imint of 
bulk. 

The Hare (for example) whleh is found in moll 
parts of Noith America, is a third lels tlian the 
Knropean Hare, ami confapicntly b fearedy larger 
than our Kahbii [/*]. 

The next criterion tthkh P.ay fixes upon to di- 
flinguiih the Rabbit from the Hare, is that the latter 
burrows in the ground } this, however, only hoUls 
with regard to the warien Rabbit, for thole which 
are called hedge Rabbit. I'ddom bturow, and many 
of them fit in iorms as i lares do, 

fi] Monf, tie BulTon is tiuHnlitmicd, when he eflert-', on the 
contrary, that the Amfric.»n Ibue b larger than that of Europe, 
(HSft. N. t.'VL p. 9.46) if I can •lepeml upon the accounts 
1 have rcct'ivedi fioiu tnofe who have huig reddeil in Amerke, 
as well «« feme Hulled fpci linens wlitcii ! have cxauiincd# See 
l|fo Mr, Pennant’s Syu. of p. 949, 


The 
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The third and laft is, that the flefli of the Ruh- 
bit is more white when drcffod ; which dirtindion 
is alwa5's to be found between the European Hare 
and Rabbit, but it does not often happen that etne 
can drefs the flefli of an animal whicii comes from 
another part of the globe j jt is therefore a crite- 
rion wc can fcldom have recourfe to. 

Linnmis^ thus deferibes the Rabbit in his Faun.i 
Suecica, (Art. Lepos), 

Lepus CaniculuSy cauaa abbreviuta, j^ariculisKihha Is. 

Lepus canda breviffmat pnpUlh rubrh. 

With regard to the firft circuni/lance of the C.uul.i 
abbreviata, he equally applies it to the ilarc in his 
Syftema Naturse, publifhed in 1766, and drop:, the 
Cauda breviflima of the h'auna Succiaj whcie in 
propriety the Rabbit fhoitld not have found a place, 
as it is not indigenous in Sweden, the climate be- 
ing too cold for it. 

Linnaeus therefore could only have deferibed from 
a tame Rabbit, which I fuppofe had balder Kars by 
fome accident than common, as his next critcriuti 
is Auriculis Nudatis. 

I have examined lately a great number of Rab- 
bits, and do not find that their ears are balder than 
thoie of a Hare; this fccond circumftance therefore 
eftabliflaes no fpecific difference. 

From the third and laft particular w'hich this great 
Naturalift relics upon, I am aUb convinced that the 
fpedmen before him was not only a tame Rabbit, 
but that its fur was either white or carroty, beeaufe 
Rabbits of thefe colours only have red pupils [r], 

[,-J I have examined a great number of Rabbits thus coloured, 
y^bjeh commonly have red pupils, though 1 have feeu foino 

I find 
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I find accordingly, that Linnxus hath omitted the 
piipillh ritbris, as applied to the Rabbit, in the 
twcllth edition of his Syftema Naturae; but adds 
anevther ditHndlion, Mneh will be found equally to 
fail. 

He there fays, that the ears of a Rabbit arc 
fliortcr than the head ; whereas thole of a 1 Urc are 
longer: which is a jufi: oblcrvation, when the war- 
ren Rabbit is examined ; but the tame Rabbit (and 
particularly ihofe which are white or carroty) have 
cars tliat arc confidcrably longer than their head. 

'Rhis circumftiincc, therefore, elfablilhcs no more a 
fpccilic ditference between the Rabbit and the Hare, 
than the greater length of the cars of a dog would, 
which in fomc varieties of that animal are known to 
bo excciru’cly long. 

Monf. de Buffon, in his defeription of the Hare 
and Rabbit, agrees with Ray that tlierc is nothing 
either exterior or interior which feems to conflitutc 
a fpccific difference, though he endeavours to cflia- 
blifli an incontcffablc proof that they are really dif- 
tind. 

He informs us, that he had tried to procure a 
breed between Rabbits and Hares, but never could 
fuccced in the experiment. 

This moft: ingvnion- and able writer does not ftatc, 
however, at what ages the 1 1 ires or Rabbits were 
tlius conffned, which is known to be a moff; material 

with black : the f,roy Rabbit however never hath eyes of t ml 
colour. V/iun the white Rabhtu arc vciy young, their eyct 
aic often like a ferret’s ; but when they are grown to their toll 
Hite, the pupili ate generally quite red. 

5 


circumffance, 
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circumftance, by thofc who have raifed male Canary 
birds [c/j. 

Monf! dc BufFon’s exprefljon is, “ J’ai f.ut elever 
*' des hafes avec des lapins/* which at firft: Iccnis to 
imply that he had reared them from their carlicfl: 
infancy. 

Upon confulting however the didionary of 'f're- 
voux, the compilers inform us tlic word i'S/cavr [/ 1 
often %nifies the feeding and keeping an animal, 
without rcrpc!.'t to its ; and they cite its being ap- 
plied to elephants in Europe, which it is believed 
never bred in that quarter ot the globe. 

But the bed cxpoiitur of the fvnfc in whicli an au- 
thor ufes a word ici in other parts of the fame work. 

In the fifth Vol. of his Natural Hiftory, p, a to. 
Motif, de BufiFon gives an account of his making 
the fame fort of experiment between the Wolf and 
a Dog, in the following words ; 

“ J’ai fait c'/t'ViT unc louve prife dans Ics hois, 

de deux ou trois mois.” 

In this pafFage, the word is applied to a wolf, of 
three tnonths old, and to fliew that Monf. dc Buf* 
fon did not think the age at which the animal is 
confined to bo material in fuch an experiment, he 
immediately afterwards Bates, that he caught Ibme 

[d} Birds which differ fpecific-iUy fcarccly ever breed esf* 
cept both arc taken early iiuni the nefl, and particulcdy the 
fcen } I have proi urcd a breed from two robins in a cage the 
prefent year by atteDding to tins circumftancc, and 1 bcuevc £ 
could equally fuececd witli almott any other kind of birds, as 
when they are thus reared, they_ have not the leatt awe of man* 
r#] “ Elcver figiiific, Newrir aulB, foit plaiuc, folt amm^, 
« & en avoir fiin. 

On a de la peine a Hover dee ehphmt en Europe.’* 

foxes 
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foxes in fnares (which were probably therefore full 
grown), and kept them a confiderable time with 
dogs of different fexes. 

After ihi'-, he fays [<•],. it is evident fiom thefe ex- 
periments, that wolves, foxes, and dogs are fpcci- 
iically different, without diflingiiifhing between tlie 
foxes being full grown when caught, and the wolf 
which was only three months old. 

But the dccifive argument againft hfonf. de Buf- 
fon’s experiment not being farisffffory, is to be found 
in Mr. Ponnant’vS Synopfis of quadrupeds, p. 144.: 
where he informs us, tliat a breed was affually pro- 
cured between a dog and a wolf at Mr. Brooks’s 
(animal merchant) in Ilolborn. 

Monf. de Buffbn alio fuppofes that the Rabbit is 
much more iiigaclous than the Hare, becatiie, both 
having equal powers of Iwrrowing, the one thus 
lecures himfelf from moR enemies, whilft the other, 
by not taking the fame precaution, continues liable 
to their attacks. 

There are, however, fevcral caufes for the Rab- 
bit’s burrowing, and the Hare’s neglcding to do 16 . 

In the fifft place* the fore-legs of a Rabbit arc 
flrorter in proportion to its hind legs, and at the 
fame time mueh ff ronger j the claws arc allb longer 
and fharper, rcfembling much thole of a mole, 

I have before obfeiVcd that the Rabbits, wiiich 
the fporttoen call Hedge Rabbits, fcldom burrow j 
aiid they negledl taking this trouble, for the fami 
reafijfl that induces the Hare to trull to her form, be- 


f*] Hift. N«t, T. V. 
Vox.. LXII. 


p. 


caale 
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caofe they have an opportunity of fcleding a prO'- 
per place for their concealment. 

The ground, however, in a warren, is eaten lb very 
bare by Rabbits, that it is impoflible for them to 
hide thcmlelves if they make a form in any part of 
it, and they therefore very judicioufly choofc to bur- 
row under ground. 

Another reafon, perhaps, for the Rabbit’s burrow- 
ing arifes from the animal’s being not only born, 
but continuing the firft lix weeks of its life, under 
.ground i they therefore only pra^life what they have 
feen add learned in their earlieft infancy, as birds 
from the fame circumftance always build their neil 
in the fame form, and with the fame materials. 

I therefore cannot allow entirely of the dirtinc- 
tion ari&ng from the fuperior fagacity of the Rab- 
bit, bccaufe it burrows j and Monf. de Buffon hioi- 
felf informs us, that tame Rabbits turned into a 
warren do not burrow for many generations [/']. 

Having thus endeavoured to fliew that no prupoir 
criteria have hitherto been fixed upon to diftinguifli 
the Rabbit from the Hare, I lhali now venture to 
fuggeft the two following, which, I flatter myfclf, 
will be found Icfs liable to the fame exceptions. 

If the hind legs of an European Haro are moa- 
flircd from the u|}permoft joint to the toe,- the num- 
ber of inches will turn out to be jufl half of the 
length of the back, from the rump to the mouth 
(the tail not being included). 

The hind legs of t]be Rabbit being meafured iu' 
the fame manner, and compared with the back 
arc not much more than one third; from which 

C/J Hlft. Nat. T. 5. p. 306, 

is 
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it feetns not unfair to coniider any animal of th* 
tJare genus, (xvliofe legs thus mealurcd arc Icfs 
than the half of the diftance from the rump to the 
mouth) as a Rabbit, and on the contrary when they 
arc either one half, or more, ns a Ilarc. 

If the fore and hind legs of a Rabbit and Hare 
are alfo refpe£l-ivcly compared, it will be found that 
the fore kgs of the former are proportionally more 
Ihort, than thofc of a Hare. 

By both thefe criteria the quadruped from Hud- 
fon*s Bay muft rather be confidcred as a J lare, than 
a Rabbit (as it is called in that part of the world)^ 
according to the admeafurements fubjoined, which 
include the refpedive proportions alfo of the Alpine 
Hare [/■>]. 



From the proportion of thefc parts, in the Hud- 
Ton’s Bay quadruped^ according to this table, 1 flatter 
myfelf, that it may with greater propriety be clafled 
is belonging to the Hare fpecks, than any other 
marks of a fpecific difference which have been hi- 
therto relied upon. 

Thh fpeck*» of Hare !« found in the Hkhlaa4i of Scot- 
kndy whence I received a fiwcitnen, which 1 n«d die honour 
MHf {trefenting to the Mufeura of the Royal Society. 

' ' . . c 2 i dc 
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I do not mean, however, to affert from this, that 
a Hare and Rabbit are certainly of a diftinct fpccies } 
as this can only be fettled by failing to procure a 
mixed breed between the animals after repeated ex^ 
periments, and under proper circumlhnces. 

I (hall now add, that the lludfun’s Bay animal alfo 
approaches nearer to the Hare than the Rabbit, [\y 
the fore legs being much more flepder in proportion 
to the hind legs than thofe of a Rabbit arcj and that 
the claws- are alio (horter. As the anitnal likewile 
happened to die on the sad of this month, 1 boiled 
the flefh, by your permKBon, which was as brown 
as- that of the European Hare and conlequcntly it is 
to be claffed as of that (jpecics,. according to Kay’s 
third criterion. 

But the mod: curious particular in this quadKiped 
is the white winter coatj which- covered, at its death, 
the greatefl: part of the animal. 

This refutes at once the notion, that anitnah in 
the more Northern countries become white by thu 
intenfe cold of the climate, becaufe this quadruped 
arrived in England about the time that the change- 
Ihould have begun- if if had continued in fludfon’a 
Biy. 

As the animal was born, however, in a country 
where fnow covers the gtound during the whole, 
winter, it is providential that tJic formation of its 
parts and juices fhould be fuch os (hould periodically 
occafionfuch a change in the furj and perhaps, it is 
the only qpadruped which ever was brought from a 
climate of fuch rigour, to a more temperate one, 
before the alteration of the colour in its hair took 
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By four different fpechnens in that valuable col- 
lodion of animals, which thediredors of the llud- 
ibn’s Bay Company have lately procured from a 
country unvifited but by their own lervauti>, it ap- 
pears that the change begins in Odober (or perluips 
the latter end of September) and that it is cunipleat- 
cd in January. 

We owe this knowledge of the regular grada- 
tions of colour in this animal at different intervals 
as the winter advances, to the very fcnfible attention 
in the company’s fervants, who have tied meinoran • 
dums to the fpccimen of each animal, which in- 
form us of the day and month in which it was 
caught. 

If the fur of your quadruped is accurately c.\'a- 
mined, it will be found to conlill: of two diflind 
coats of hair, one of which is much inoie thinly 
fcattered over the body, but is more than twice the 
length of the inmoft’ covering, at the fame timctltat 
it is vaftly ftronger. 

This upper and thinner coat is compofed aUb of 
hairs which, are white from the top to the root, aiid 
form the winter, furtout for the animal : its brown fur, 
therefore, never becomes white, but is concealed by 
the upper coat. - 

This additional covering feems to be abfolutcly 
nccfiffary for. the animal’s preiervation, as it is there!- 
by enabled to^ endure the rigour of a Hudfon's Bay 
winter, whilft at the- lame time the colour of the 
new fur being white, prevents its being diflinguillKd 
by its very numerous enemies [gj. 

If thisfortout, however, was not to fall off during 
the iummer, it would prove the dcflnitlion of the 
• . aninsal « 



[ > 4 ] 

animal : becaufe the extraordinary heat from jfuch a 
warm • cloathing would not only become highly in- 
convenient, but the colour alfo (being white) would 
point the animal out to its purfueis } as Mr. Graham 
takes notice in his very accurate catalogue, that this 
quadruped docs not burrow. 

This very fenfible officer of the lludfon’s^ Bay 
Company likewil'c adds, diat this animal continues 
always near the fame Ipot} that its coat is brown in 
lurnmcr} that they breed from 5 to 7 young ones, and 
ibmetimes twice a year ; he alfo dates, that the wdght 
at a medium is nearly 4 tb. 1 am, 

Pear Sir, 

Your mod faithful, 

humble lervant, 

Daioea Bamngton* 


[^] It muft be admitted, however, that the white coat during 
•the winter is not a fufficient protciStion to the animal againfl: the 
lagacity of the arch-enemy man. 

Mr. Reinhold Forfter (who is a native of Follfli Praffia} in- 
forms me that Hares are found in the northern parti of Europe, 
when the fnoW is on the ground, by an exhalation of vapovrs 
from their bodies, whilft they are fitting in iheir form, efpedall|' 
if the fun happens to ihioe^ 

I can very eafily conceive that fach a vapour ffliy be difliin- 
guiflied, as I have frequently in a frofty morning Awn the air 
.condenfed, which hathilTucd from the mouth of fofmail a bird 
as a Robin, when in lull fong. 


III. 
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fll. A 7 % AccouJit of ihe fulphureom mineral 
Waters of Caftle-Loed and Fairburn, in 
the County of Rofs ; and of the Salt 
purfmg Water of Pitkeathly, in the County 
0/ Perth, Scotland: ^Donald Mon 10, 
M, D. Phyfician to the Army, and to St, 
George’s Hojpital^ Fellow of the Royal 
College of P by f dans, and of the Royal 
Society. 


Read Jin. *5, A S no account of thefo waters has 
Jl\. hitherto been publiflied, I thought 
that the following would be agreeable to this So- 
ciety, 

Of the fulphoreoas mineral water of Caflle-Loed. 

Having heard many gentlemen from the county 
of Rofs Ipcak of thefc mineral waters, J wrote to Sir 
John Gprdon, of fnvergordon, and begged the lu- 
vour'of him to alk fome phyfical perfbn in bis neigh- 
bourhood to fend me an account of them, and likc- 
wife feme of the waters in bottles ; and fcon after he 
was fo obliging as to lend me fix bottles of the Cafilc- 
l^gcd, and fix of the Fairburn waters, fcalcd and 

corked, 
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corked, and along with them a letter from Dr» 
Alexander Mackenzy, dated Auguft 9 , ijjit con- 
taining the following account. 

TJie Cadlc-Loed is a ftrong fulphiireous mine* 
ral water j when taken up from the fpring, it is 
“ as pure and trail fparent as the clcarell: rock water} 
but if kept in an open vcffcl, or an ill-corked 
bottle, it loon becomes of a milky fort of foulnefs, 
“ and it lofcs its llrong fulphureous find! in twenty- 
“ four hours. 

« I'he bottom of the well, and of the channel 
which conveys its water from thence, is black, as 
jf dyed with ink ; and the leaves o{' the allcr 
« bullies that fall into the well, or into its channel, 
“ foon contrad a blackilh colour in the water j but 
« when taken out, and dried in the fun or Hiadc, 
“ appear covered with a whitilli dull, which is un- 
** doubtedly fulphur } for, by burning one or more 
« on an ignited Ihovel, or clear live coal, they pro- 
“ duce a blue flame, and emit a very fuflbeating 
“ fulphureous fmell. 

“ All that I can learn of the operation of this 
“ water, from fomc feuflble people of credit and 
“ oblervation, who have drunk it this as well as lor- 
“ mer leafons, is, that it very fenfibly inercafts the 
“ urine, and fbraetimes remarkably opens the pores } 
“ but I do not find, from the report of any, that it 
“ purges, though drunk to the quantity oi three, 
“ Ibmetimcs of four, EngUfii quarts in the 4fty« 
“ Almoft every perfon remarks, that it wheis the 
“ appetite, and fits light on the ftomach. t have 
been told by fcveral, that they have had hetd- 
a ' adbs 
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“ ach*! immediately after drinkin^T; their mornlnj^ 
« bottle, but of no long dujution, nor to ai.y ;_,iea.t 
«' degree. 

It h impulTihle to fiy nlth certain*}' the tnirn" 
« her of cures thefe waters have made, <n- what par- 
“ ticular cafes have received moll benciir from 
iifing them} for every perfon in the county pie- 
“ feribes the water for ihemleivcs, and runs to the 
“ well, or fends for the water, for every complaint, 
“ acute and chronic. 

1 have indeed myfelf direded fcvcral people 
“ with various complaints to drink them. Some 
« very foul faces have been quite cleared j and, at 
« this time, a gcntlemaifs fon, nine years of age, 
with a herpes round the neck, which had proved 
extremely obftinatc to other means, has got a per- 
“ fed cure by drinking and waflting witli thentj 
«* and bis lifter, a young lady of eighteen, who, from 
“ an untoward recovery from the meafles and fmall- 
« pox, fell into a fort of habitual eryfipelas on the 
“ face, head, bread: and arms, is now ufing them, 
“ and, I think, with evident advantage. Some foul 
« ulcers on the legs, and one with every appearance 
“ of a carious thigh bone, have been perfecUy cured. 
« And a fervant-maid in my own family, who had 
been for fcvcral years, periodically in the winter, 
»< aftiided with fevere rheumatic pains in her arms 
« and fttoulders, received remarkable benefit from 
“ this water, onefummer; in fo much, that the 
** winter fuccccding fine had little or none of her 
« rheumatic pains, and her appetite and digeftion 
** were awch improved.” ‘ ’ 

VoL. LXII, D So 
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So far Dr. Mackenzy, From others I have been* 
informed, that this water has been ulcd with fucccls 
in many of thofe cutaneous diforders commonly called 
fcorbutic, and in curing the itch. 

In order to difcovcr the particular contents of this 
water, I began to examine the bottles, which had' 
been fent me, on Tuefday, the loth of Scptctnbn, 
which was about five weeks after the water had been 
taken up from the well. The bottles were all well 
corked, and the tops of the bottles had been dipt' 
into melted wax fo foon as they had been corked. 
The water was as clear and limpid as the pureft rock* 
water. It had ftill a very ftrong fulphurcous fmeli* 
and tafie j but it had no other but a fulphurcous taftc, 
and it made no impreffion, on the tongue, of fea or 
any other fait. 

Some of it was poured into different ghiflcs and tea- 
cups, and different things put into each. 

Syrup of violets became flowly green. 

A watery tindure of galls occafioned no particular 
changp of colour, but* brought a variegated feum, of 
fhe colour of a pigeon's breaff, to the furfacc. 

A diluted fpirit of vitriol mixed finoothly, and oc- 
cafioned no white cloud, nor more emotion or clout! 
lhan if it had been dropt into diftUlcd water, only 
foon after aftumbef of air bubbles colloSfced at the 
bottom and fides of the glafs j and the fame thing 
happened, when Ibme drops of the ffmng oil of vi- 
triol were mixed with another parcel of the water. 

Each drop of a foludon of pure cryftallifcd na«< 
tive foffil alkali oa'alioned a white cloud, and » 
white precipitate fell to the bottom of the glafs j but 
each drop of a folutioa of fait of tartar cauied a dark 

brown 
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brown-coloured cloud, with a precipitate of the Cime 
colour. 

A fliilling and a (ixpcnce, put Into two different 
tea-cups, were prcfently tarnilhed, and became of a 
very dark colour. 

Each drop of a folution of filver in fpirit of nitre, 
occalioncd a dark brown or blackifli cloud, and fell 
in form of a black precipitate to the bottom of the 
glafs. 

Some very white faccharum faturni turned imme- 
diately black, and precipitated in form of a black 
powder to the bottom of the glafs. 

Four pounds feven ounces and fix drachms, (or 
Ixxi ounces vi drachms) were poured into a ftone 
bafon, which was put on a fand heat to evaporate 
with a How fire. 

As foon as the water became warm, it loll; its 
flrong fulphureous fniell, and there appeared fomc 
flakes of a dark brown light earth, which dropt to 
the botttnn. After about one half was evaporated, 
a very thin pellicle was ohlervcd oji the furfacc, 
which precipitated to the bottom, and when it was 
reduced to about a pint ( lib. i. ), it was filtrated 
through paper, and about 2jf, gr. of a dark grey 
inlipki fediment was llparatcd. This fedimeut 
was compofed of the daik coloured earthy flakes, 
which were obferved fo loon as the water had become 
warm, and of a fmall quantity of a wh't'lh, itiSpid 
gritty matter, which had formed tlie very fine thin 
petliclc. Some of it being thrown into dill Hied wa- 
ter, and oil of vitriol dropt into it, an effervef- 
<;ence enfued, and the black earthy part difibived, 
filOBgh the reft remained infolubic j hence the firfl: 

D 2 part, 
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part* or black earth, fhould feem to be of tlic ah« ■ 
ibrbent kind, the other an infoluble carih, or a ic- 
lenite. Whether the firfl earth was oiiginally dif- 
folved in the water by means of air, or whether it swv) 
only light particles of earth, which h ul been blown 
into the well, and only fulpciidcd, I ih.ill not tike 
ttpon me to determine} but, in loukiiv.!; at the u-.ivr 
ol another bottle, which was not ufed in ihi.j ex- 
periment, I obferved, that althouj',h the water aji- 
peared quite tranlparent, yet that it contained foine 
particles of light earth fufpended} however, thetb 
might have been originally diflblved by means of air, 
but feparated afterwards. 

The remaining water was put into a finall bafon, 
and fet again on a fand heat to evaporate } when it 
was reduced to about three ounces, a pretty firm 
pellicle appeared, and it was let in a cool place lor 
twenty-four hours j at the end of which time, it ums 
examined j and, belidcs the pellicle which had formed 
on the furfacc, a thin white lamcllatcd and granu- 
lated cruft had formed, and attached itfclf to the 
bottom and fides of the bafon. Thcfc being all Ic- 
parated, the whole was thrown into a filler ; .md 
when the water had palled, and tlic coliln wa.i iiiy, 
there was found remaining gr» xi. of a very white, 
infipid gritty fediment* This fediment in the mouth 
feels gntty, and has no tafte, being quite infipid i 
when feme of it was put into a glals with dillillcd 
water, and a few drops of oil of vitriol mixed witli 
it, a very flight cfFervefcence enfued } but ahnoft iho 
whole remained undillblvcd, and appeared to be fe- 
Icttitc. 

The 
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The water, b^in^ Ji'gfun fet to evaporate, was re- 
duced to Icfs than an ounce, when it was ngii.'. i l- 
tred, and gr. ii fs. of a refiduuin fcpa.ated. This 
fediment appeared to Ik* neaily of the lame nature as 
the former ; but, on putting it inK> the mouth, I 
thought I could perceive Ibmcwhat, though vtry little, 
of a'^ laltint talle, and when throwti into water, it 
remained all undiirolved. 

The Imall quantity of water vvhicli was left, was 
next evaporated to drynefs, and tliere remained in 
the tea-cup gr. xvii. of a yellowifh matter, compofecl 
of the thin lamella? of feme fair, and a yellow unc- 
tuous or oily fubftancc. It had role into bliflers, and 
emitted a very ftrong hnell of fulphur, while it yet 
remained hot. 

Some of the liiline matter, l^’ing pitt into a folu- 
tion of the eauOic alkali in dilHlicd water, oecalioned 
a while cloud j and the lame thing happened when 
fome of it was mixed with folutbns of diver in the 
nitrous add, and of corrofive fubliinatc in diHilkd 
water. 

Jn order to feparate the lalt from the yellow oily 
matter, the fetliment was thrown into and dillbivcd 
in an ounce of diflilled water, and then palTed 
throu/'h fii.iing paper, and cvaporatc<i to a pellicle j 
after which, it was let in a cool plu . lor ibrty-eii»ht 
hours, in which time a crylkllilntion took place, 
an<l 1 feparated very near gr, xii. of a lalt fimilar, in 
avery reiped, to that of (ilaubcr j but it had ftill a 
Mttle of the yellow oHy matter adhering to it. This 
fait had a cool bitter taftc j it didtjlvcd eafily in dif* 
tilled Water, and when fome of the native foflil al- 
kuh was added to this folution, it remained clear ; 

thoughi J, 
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though when a jfolutlon of the cauftic vegetable alkali 
was added, each drop occafioned a white cloud. 
Some drops of oil of vitriol, let fall on I'omc of this 
fait, occafioned no cfTcrvefcence, nor raifed any fumes } 
and when fotne of it was put on a red hot poker, it 
rofe into blifters, and did not crackli*. i^'rom all 
which I conclude, that this was a true Cilaubcr 
fait. 

After this fait was feparated, the remaining liquor 
was left in the tea-cup, and, at the end of four days, 
it concreted into a yellow cake, which ftill contained 
a good deal of a- fait j it weighed gr. ix, fo that there 
had been a great increafe of weight, from the water 
the falts had taken up in their cryftallifation. This 
matter was extremely bitter, and had likewifc a cool- 
ing faline tafte. Some of it, put on a red-hot poker, 
melted, and rofe into bliAers; it emitted a little 
:fmoak, but did not flame and it had fucli a very 
flight fulphureous fmcll, that it was doubtful whe- 
ther it proceeded from the yellow matter or the ig- 
jnited iron j it burnt to a black coal, which tailed 
fomewhat Xaltifla. Some oil of vitriol dropt on feme 
of this matter occafioned very little eftcrvofccncc, 
but raifed a ftrong pungent acid fmell, which 1 at 
firjft imagined mull be that of fea fait j but, from 
the few marks I have obferved of the exlllcnce of 
this fait in a perfedk Ibte in thefe waters, I have 
fince thought, that it might be that of a volatile vi- 
triolic acid, which had been formed by the union of 
fomc of the acid of the (Jlauhur fait, witlt a ful- 
phureous .or oily tuatter, and diflodged by the addi- 
tion of a ^ed acid of the fame kind, though perhaps 
ithcre may be a pittance of a calcularcous mtirinc lalt 

in 
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in the yellow ley mixed with the Glauber lalt. 
Having accidentally added a fedution of cuudic alkali 
to this mixture oi the yellow matter, and vitiiolic 
acid, it emitted immediately a flrong fmcll of hepar 
fulphmis. This yellow mutter I take to be cora- 
pol’ed of a Glauber fait, and a yellow oily matter 
common to almoft every water, though perhaps in 
laiger proportion in this than in many others; but 
whether it contains a pittance of fea fait, 1 think is 
doubtful j and what makes me dill doubt the more, 
is my having fince evaporated 44 ounces of the water, 
from which I obtained gr. x. of rcliduum, when the 
water was at' laft evaporated to drynefs, which I threw 
likewife into diflilled water, and the mod of it pafled 
thcfiltre, and concreted into pure cryilals, refemf 
bling thofe of Glauber fait, leaving but a very 
fmall pittance of a yellow oily matter behind. How- 
ever, it will be neceflary to have a pretty large quan- 
tity of this lad refiduum, to determine with precifion 
the nature of every ingredient in its compofition, and 
the exadf proportion ot each. 

Having tried as many experiments as I could, with 
the fmall quantity of this j^ellow matter I had, I lad 
of all exatniRcd the comn through which the falts 
and it had paffeU. After it was dry, I found that it 
had increalcd gr. ii. in weight, and that it was co- 
vered in the inlide, with a yellowiflt powder. When 
part of the paper, with this powder, was lighted with 
a candle, and the dame extinguilhed, it dnelt drong 
of fulphur } and, on rubbing a fhilUng with another 
bit of the paper, it immediately tinged it yellow, as - 
oure fulphur would have done. From whence, L 
mk, we have rcafoa to conclude, that this powder 

000 «'- 
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contains more or IdTs of a true genuine fulphur* or, 
at leaft, of a fulph ireuu'- matter. 

From wlut hns been fiid, it appear!, that this is 
one of the ftrongeft fulphureous waters hiiheito 
found in Great Britain, though I make no doubt but 
that there arc many fuch which have not hifherto 
been examined : I'hut, in its natural tlate, it is 
highly impregnated with a volatile fulphureous vu-* 
pour, which cvaiioratcs fbon witen expolcd to the 
open air, and flies off immediately when cxpoled to 
beat } and that the water then loies its itrong lul- 
phureous fmell and tafte, though we have the flrongcft 
reafon to fufped that it flili contains a fuljdiureous 
matter diilblvcd in it, by fome means hitherto unknown 
to us; for it neither contains an afkahne £eiU nor 
lime, the two only fubftances we hitherto know to be 
capable of diffblving fulphur, and keeping it lufpeuded 
in water : That it lets drop to the bottom of tlie well, 
and of its channels, a fine powder of fulphur, wJbidi 
adheres to the leaves and branches of trees found 
there. 

• As this water contains but very little purging fait, 
and does not operate by ftool, fca water, or fume 
purging fait, may be added to tbc ffift glallcs drank 
in a morning, when pnrgbig M n;(|turedi Equal 
parts of the and fea water, miKcd to- 

f ether, make a water in moft refpeds fimlkr to the 
larrowgate j and probably will be found to anfwcr 
m moff cafes where the Harrowgate has been found 
ufeful ; and it may often be uied with more advantage 
than the paring fulphureous waters, as tht7 fume* 
times pu^ D^le of we;nk qooAitutions too fr«^y, 
and weaken them too much. 

Of 
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Of the fulphurcous Mineral Water of Fairburn, 

Dr. Mackeni?:y in his letier mentioned no more, of 
this than that he believed it to be a weaker water, 
of the fame nature as the Caiile-Loed, 

I fubjeded it to the fame tryals, as its on opening 
the bottles, it emitted a ftrong fulphureous fmell, 
tinged filver, and produced nearly the fame ap- 
pearances as the Ctfftle-Loed when mixed with the 
fame fubftances, only it remained clear when a fo- 
lution of the true foffil alkali was mixed with 
it } the caufise vegetable alkali occalioned a very 
fmall lig^t, darkiih cloud, and precipitated but a 
very fmall quantity of a very light fcdiment, ow- 
ing, as appeared afterwards, to this water containing 
art abforbent or calcaricws earth, which probably 
was fufpended by air, and but Very little if any 
felenite. ■ ■ 

I evaporated lib. viii. drttehm. i. * . (dr t*S 
ounces, four fcruples) of this water with a dm-, fire. 
When it was evaprated to one half, it was filtraied 
thrbtt^ ;papdrj^'l#pSh.i#rst(^ #as repeated afi^n, 

'the m. 

maindcr was' evaporated to di^elS, and the foKd 
liiattcr left, thrown into diftilled water, filtrated 
again thmu|^ paper, aikd e^^imted to a pellide, 
and dst irt a cool ptacd^ the lalbi to ctydteIU&; . 

, By thefe operatioof, 1 obtained nesw gr. iU of « 
•iirk coloared light '^l^^i^Mph^^dryerced with 
addi, and difiblved $ gr. xv.'6'fi ^ite calcarious car^, 

' with and difTolved in, the 

'lii}ldj--and''<''|r« xxlv.'of'Giaubcr^fkito ttihted'.'vP’^^'t 
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yellow oily matter j but I got no felenites, nor any 
matter which coloured filver, or I had any reafoii'. to 
fufpeft to be fulphur. 

Some of the fait was diffolved in diftillcd water, 
and different liq,uors were dropt, into difterent parcels 
of it. , _ ^ 

Syrup of violets bccanae immediately of a green 
colour. 

Each drop, of a folution of' lilver in the nitrous acid, 
occafioned a bluifh white, cloud, . which fell to the 
bottom., 

The folmjion of the fofEi alkali,mixed clear, as did 
a folution of fait of tartar, but each drop of a foIu-» 
tion of. common cauftic alkali, gave a white cloud* 
.fomeoil of vitriol, dmpt on <a little. pf &it edlT'^ 
vefeed*. and emitted acid fumcs»*,iyhal4. it yct was 
iiiixed with a good! -deal of the yelW oily matter * 
hut after, the, fait wa&diffolved in diftilled water, and 
again cryftallifcd, and freed of moft of this yellow* 
matter, no fumes were, to be obfervedj and the .acid . 
fmell was extremely faint : whe^ drong fjpirit or oil 
ofvitriolyws.4roptiupon.it., ’ 

This, though it does not .appear, to be foch a. 
Urong fuIphurepiM water as the Caflle-Loed, yet it, 
may. have its- ufes, and he fefyiceable to thofe who 
have not aa.oppdrmni|5j3f,,p^inj| the othqr * and St, 
may .perhaps be aferairn foiuejcafes, where .the othttr, 
may not. agree* , , , ^ 

0f the Salt Purging Water of 'Pitkeaihly, in die 
County of Perth. 

There are but few file pur®r>g waters, which, 
have hitherto, been, difcovcrcd in Scotland! the. 

Pitkeadijy, 
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Pltkeathly, fituated about fix miles from the town of 
Perth, is the one in moft efteem, and the moft fre- 
quented. 

As no particular treatife has been publifiied on 
tlielc writers, and I wiihed to know' their particulaj; 
nature and contents, I wrote to his Grace the Duke 
of Athol, whofe feat of Dunkcld is within 14 or 
1 5 miles of the wells, and begged the favour o£ 
him, to afle Ibmc of the phyfical people in the 
neighbourhood to examine thefe waters, and to fend 
me an account of them ; and in confequence there- 
of, his Grace was fb obli^ng as to fend me a letter 
from Dr, Wood, of Perth, giving the following de- 
feription of them.; and afterwards fix bottles of the 
water, which arrived infpring 1771* 

“ The fpring rifts in a vcr3r low marfby ground, 
“ undiftinguifoable from any others but, by the tafte 
“ of ks watSej it is. generally believed to, contain 
“ no mineral principle, but a fmall ptoportion of 
« marine falts. ' It acquires fomewhat of a putrid 
tafite by keeping, but retains its purging quality ; 
and it keeps much better ih open, than in corked 
botdiM. 

It purges gently, and without griping. An 
**/ adult perfon drinks commonly a bottle and a half, 
“ or tiyo bottles, of a merning, 

, *• lh' * fof( 5 |>lji'UloiU% fctJtbutic habits, it is cer- 

“ '.tainty a'inoil ufeful , , 

A new fpririg hla fcbsn .I^ely difeoyered about 
two or three hundred ylVdi ’wbm the bid one, 
“ but' its waters'* fc6m to be much of the fsime, 
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Since receiving the above account, I wrote to Dr<. 
Wood, and begged to know of him what propor- 
tion of fea falls thefe waters contained, and whether 
they had atw mixture of a bittern in their compofi- 
tion j and 1 had the following anfwer, dated Oft. 
17, 1770. 

Since I received your letter, I evaporated a 
« Scotch pint (Lib. iv.) of thefe waters in a white 
ftone bafon, and I obtained two drachms of a. 
“ fait, which always run- pr and would 

« not cryftallife. Xlhtll trjr jt In Jhe foni'- 

mer,. as at this feaibn the air, b»ng thuch charged. 
« with watery particles, may. have prevented the 
cryftallilation*. By dro|:>ping ^ifoludon of potslh- 
into three. Sobtph.]|k#',Q^x;i^)' 

“ . Igot eighty five ^ns.oF a very fine magnefia.’* 
The fix bottles-. <» diis water which, were font to 
me, arriving at a time when T was much engaged, 
they remained for fevera] months in the hamj^r in, 
which they were ori^nally packed) and 1. did net 
tty .any experinaent with thp. yrjttBr fill the ad of 
Gddber laft.. It was then clear and tranljpnrent as 
the pureft rock water, only it. ieemed to have feme 
few particles of ij»ht earth fvvM^intf through jt,. 
Ih. had 

it tshgedfilvcr' in'the'to as th«i' 'fii^EirepU8 
waters beforemenfioaed jjmd ll hd*, fuljphureous end > 
ilkht &iltiih fade. ‘Xbit fetid folpbufeous ’ fineli,. 
taftc,. and; property- of tinging filvcr, which this at 
well as moft other filt watit^rs acq,nw! byhcepingf l! 
fqfpca tt> be owing to a ffermtintafion taking njWain. 
the, water,, and fli^tly uniting feme- of the fine oily. 

matter. 
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matter with fomc of the acid of the falts whic&> 
thefe waters contain, and thus forming a fulphnreous 
vapour which is volatile while they remain fligUtly 
united, but which by a more intimaic union would 
form a real fiiKed fulphur. From Dr Wood’s ac- 
count of this water, it is evident that this fetid va- 
pour, or at leaft the principles which form it, are 
volatile } for, he fays, the water keeps much better 
in open than in corked bottles.. 

Each drop of a follition of the foffil as well as of 
the vegetable alkali occaOoned a thick white cloud, 
that fell to the bottom of the glafs. And each- 
drop of a folulion of filver ia the nitrous acid gave 
a milky cloud. Syrup of violets became green, and 
an infufion of galls occafioned no particular change 
of colour, 

A hundred, and: two ounces, three drachms and a 
fauple (prlibwvi. one. vi, dr,, a. ferup. i.) were 
put into a large ftone bafon,.and feton .a fenct iieat to> 
evaporate with a flow fire. 

As iijon as the water was warm, it let drop a light 
dark coloured earth, which gathered in fmall heaps 
at the ihuMom of^e -hakmii mid during.thi6 ^time,. 
the watferi threw up feme air ti£lbbl<^ to Its furfaoc j; 
wjben it was evaporated to about a pint (lib. i.)'it was- 
taken off the fire, . and filtrated through paper : the cof- 
fin thtoagh whidhtk afeer bcin^ dryed, was 

feutul to iMueaeqQtira.li;girain8 addiaonal weight ; , 
though I could not coM: more than 3 .gr« of a itone; 
gMy^uoloursd earth« which proved to bo of tfaeabCor- 
hent or (iitlcsarious kind, for it effervefeed with and dif^ 
fit^ved in the vitriolic acid.; the remaining additigndl* 
of helkve«;de|^ feme of 

. T ' ' 
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'the Talts of the water being taken up by the fpungy 
filtrating paper. 

After this, thcwatcr was again fcton the fuul lieat 
and evaporated till a pellicle appeared on the fiir- 
face i and during the evaporation -it threw up a great 
number of air bubbles : after this, it w:im let in a cool 
.place for three days, at the end of which time there 
appeared a quantity of thin lamellae, mixed with a 
fmall granulated fait, covered with a light coloured yel- 
iowifh liquor; thefe I feparated, and threw the liquor 
•into filtrating paper 5 and by thefe cpenltlons t got 
53 i grains of a Salt wliich tafted fliarp and fait, befides 
what had been taken up by the coffin, which had 
inercafed gr. 9. in weight more than I had got of 
fait. This fait being put in a tea cup appeared next 
d|y white, and had contracted a little moifture, but 
jdid not run per deliquium. 

The remaining water which was now a ycllowifli 
4 ey, was again evaporated to apelHclc, and I feparated a 
quantity of white fait in lamell®, which remaineri 
moift, till it was, fet in a tea cup on the fattd heat 
and evaporated to drynefi, when it weighed one 
drachm and 14 grains; this fait attracted more 
moifture than the former, and feemed at firfi; as if 
it would run, foon , Mpim ; hut the next day 
it re'tn'alned"' ih; ^faffi'd 'fixee. ^ 

As I imagined that both this and the fate before 
feparated was moftlv fet filti^ii»xed wHh 
and oily matter, wbeh prevented the jisryftaUt&tbn 1 
I'difibived the whole of both bdWed water, and 
evaporated with a vei^F bU fioryftaUifatiOfi 

began to appear^' place, and'got 
fbme large perfed cryto of fea fait, and by repaal- 

H 
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ifjg this fevetal times, I obtained a full drachm of 
perfect cryftals, which diminiflted in tiicir fijsc as the 
prorefs adv'anccd j and afterwards a fcruple more of 
thin lamellae, which on examining with a magnifying 
glnfs appeared to be made up of fmall fquare cryftalaj 
there remained a fmall quantity of a lalt ley, which, 
probably would have yielded a few more fuch lamelhe. 

The liquor which remained after the two firfl: 
parcels of fait were feparated, was next evaporated-; 
but no pellicle appearing, the operation was continued 
till it was quite dry, when it formed one tranfparcnt 
yellow or ambcr-colourcd lalt cake, which weighed 
one drachm and 34 grains. This- ialt on being put 
into a tea cup, prelently began to -run per deliquium^ 
and diflblved entirely by Handing in a cupboard which 
was in a room, where there, was a fire ; but the fire 


having been let out in the evening, and the night 
pfoving cold, .1 found next morning that a cryHallifii- 
tion had taken place, for there was a cryftallifed cake 
at the bottom of the cupr which was covered with aa 
amber-coloured ley ; it at firft feemed to be all one 
piece, yvith.a number of fmall points Handing up on 
its furfaces ; but on reclining, the tea cup to a fide, it 
then appeafed.tb-bemadte ertdfcly up of a number of 
oblong cryHals about the length of a barley-corn, but 
npt io thick, and that the points beferementioned 
were the ends of thelb cryflals. Not having time to 
examine particularly in the morning, niiid to 
kirjQW thdr eXad figure and number of .fides, I fet 
them by, till I fhould come home again r about one 
o'clock j but the day proving warm, they-were moH- - 
ly dilTolved before that time. 

'•<5>ii of. vitriol, dropt into a tea cup in which them • 
waif tee of thii ley, immediately occafioned a white 

' lirwu' 
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firm coagulam like chalk, which was infoluble in wa- 
ter, and, when well walhed and freed of its acicl, iolt 
gritty and was quite inlipid in the mouth; this is 
•certainly a felenites formed by the earth of this ley 
and the vitriolic acid. 

From this account of the Pitkeathly waters, it ap- 
pears that lib. vi. line. vi. dr. 3. fcr. i, bcfidciia k w 
grains of an abforbent or catcarious earth, contain 
three drachms, 41 i grains (befides what was loll in 
jSltrating and other operations) of a faliiie inatrer, of 
which near two thirds were fes &lt, the tell a bittern 
or fait with an eSathy bafis, which concreted' by the 
force of fire into a yellow falkie mafs, that runs 
loon per deliquiumt and ctyftalUfes though with dif- 
ficulty. 

The CmaU quantity X had of refiduuth prtflrented 
my being able to determine with precifion, the exaft 
proportion of lea fait and of this bittern ; neither 
was I, for the fame reafon, able to determine whether 
this bittern or ley vfm all made up of a calcIHous 
marine, with an oHy imitter eommoh tb all waters, 
'&t whl^ther it cahtaShed likewifb a lal catharriaam 
amarum With a vitribKc acid. 

From the acid of vitriol forming an inlbluble fe- 
lenitcs with the earthy ba#l«( bl,diii bittern, ll-ii evi* 

mag- 

■'liitefia, "fudh as'ihikes tlw lifis df Ibd'M'catitari^ttm 
amarum of the fliops, or what goes by the name of 
Epfom falts, dtherwiffe hi ^fd have fimned a fiilt 
dtmly Ibluble in water, 


IV. MstiraB 
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IV. ExtraB of a Eut&r from Mr. Georgft 
Witchell, F* M. S. and Mqfter of tha 
Royal Academy at Portfmoutb* to Charles 
Morton, MAD, Sec,R, S. inclofmgfoffi& 
Account of a Solar Eclipfe ohferved at 
George’s Illand, by Captain W-allis j and 
feveral Aflronomkal Olfervaiiom made at 
Portfmoutli. 


To Cha. Morton, Sec. R, S. 6cc. 

SIR, 

feead Feb. i$, 1‘ Beg tlic favour of you to lay before 
A Royal Society, an extraft of a 
letter to tne from Captain WaHu^ containing an ob>< 
fervation of a folar eclipfe, which happened during 
his ftay at George’s Illand, from which 1 have cal- 
•chlated the difFerence of nheridians between that 
place and.GreieQwich. ^ 

To this I have fubjoined feme Sftronomical oh- 
fervations, which have been rnade here by Mr. Brad* 
ley and myfelf* both before and fihce the building 
iQf the Obfervatory belonging to the Academy'i 
'Which, if they fliould prove acceptable to the Royal 
will induce us to take every opportunity of 
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continuing to tranfmit them, as we fliall always 
cfteem it a peculiar happincfs to be able to contri- 
bute any thing, that may be deemed worthy of their 
notice*. 


I am, SIR, 

Your moft obedient, 

humble fervant, 

Hoyal Academy, Portfmoulb, 

A»g«a 9. 1771 . G. WitchelL 


ExtraS: of a Letter from Captain WaUis, 
June aolh, 1771. 


«« Saturday, July 25th, 1767, being at 
« anchor in his Majefty’s 0 iip^ Doijphin in barber,. 
« went on (bore on a low pdlht or land, not above 
** four feet higher than the fea, and obferved an 
« cclipfe of the Sun, as below. Latitude, by the 
« mean of many obfervatione,. 17® 30' South,* lon- 
gitude, by various obfervations of the diftanco of 
“ the Sun Irom the Moon, between 140“ 30^ and 
“ 149® 50' Weft irom London. 
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k ' " 

t« By tlie mafter’s watch at 7 6 o I A. M. the G’s altitude was 8® 43 quadrant, \ 

« By my watch at . • 7 3 30 j without any correSion. Hence the app. time/ ' » 

« By the mafler’a watch at 8 13 o'! A. M. the O’s altitude was 23° 1; 2' on the quadrant, ^ g 

« By my watch at . * 8 10 12 J without any correflion. Hence the app. umc / 

h n ft b r f 

» The eclipfe began, by the mailer’s watch, at . 6 52 30 1 a, m. Apparent time, 6 51 50 
« By my watch, at * . 6 49 J » j 3 

« The end of the eclipfe, by the mafter'i watch, at 81 48 1 .^* 8*» 

By niy watch, at 


“ Duration i 9 10 

0 We were not certain of the inftant of the beginning of the eclipfe, from a little negligence ; bat 
“ very certain of the end,” 


Remark. 

As the Sun’s altitudes are given, without any 
corredion, I fuppofe they were taken by bring- 
ing down the image of the Sun, till it appeared 
bifedted by the vitole horizon : I have therefore 
recomputed the time, by allowing for the dip and 
refradtion, which, together, amount to 8'. This 
corredlion makes the dppartjnt time of the beginning 
6“ 51' 12^^ and th^'* end ^ 6'' 37''/ hebce the' du- 
ration of the eclipfe was i** 9' 25" ; but, by a care- 
ful computation from Mayer’s new Tables, the du- 
ration fliould have been i”* 13' 2o''i, which is al- 
moft ahodt 4' longer fhah the obfervation aftbrds ; 
but, as it is remarked that the beginning was not 
ex^ly taken, and the Moon entering very obliquely 
bh the Sun, the defedi: in 4' would be but little. It 
feems mofl reafonablc to attribute the whole of ^he 
tITor to the beginning of the eclipfe. I have there- 
fbhe deduced the longitude from the ehd, and 

Fa 
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make it to be 9’’ 55' 55''' Weft from Greenwich, or 
148° 58'^-, which is 4t'i lefs than the mean refult 
of the lunar obfervations, which, confidering all 
circumftances, is notj in’ my. opinion, a* very great 
difference for the fifft obfervations that were ever, 
made upon this iflancL 


Aftconomical Obfervations made at the Royal A'ca* 
demy, .Portfmouth, 

ijrdg. May 9th, at 8*^ 13' 9", apparent time, Me*. 
Bradley obferved the immerfion of ^ by the 
Moon,., uncertain to a few minutes, on account 
of the fhong twilight. , The emerftda was not 
taken. 

The tranfit of Venus, and Iblar ccliplc, ■ next niorn^ 
ing, were, both obferved here 5 but, having then 
jio better inflxumcnt for dc):ePinining„the going of 
the, clock, than an indifferent Hadley’s fextant, I 
do not think the, obfervations worthy of being laid 
before.the Society ; and, for the fame rcafbn, oiiiit 
the obfervations of the cpmetf 

^ hy Mr,. M^oft P?culted 

% fb*'- within a'’' or 3''' the fame j 

but we did not obfctve the emerfion, . Thtsoc* 
cultatioii was obferved both at Greenwich, by Mr. 

. Maikelyne, snd at Oxford, by ProfclTof Hornfhy | 
by comparing. yvbich,. it fippears that this place i« 
Well of' Greenwich 4^ ''24^'’ | ’ of time, and that 
Oxibrdis Weft of (/reenwkh 4'' 58'"!. 

L 


1770. 
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1 ^ 0 . April '/B, at 9“' 48' 13'', apparent time, Mr. 
Lratlloy and * , both at the fame inftimt, o'ulervcd 
the iraaauriiiM of ^ c5‘ by the Moon.- The emer- 
ficn war, not taken. By comparing this with ^Tr.. 
Miitkelyne’s' obfervation, our longitiule coines out. 
4' 23''',; Weft from Greenwich. . 

1770. July 21ft is marked for an eclipfc of Juptitcr’s 
iburih Satellite in the Nautical Almanac; but the 
Connoiirance des Temps notes it as a conjuii6tion 
only, and remarks, that the fatellite would rale 
the fhadow, without difappearing ; ■ which we 
founci to be true, for we both faw the fatelUte 
the whole time which is marked for its dorti- 
tjon, tlrongh, at the middle, it appeared extremely , 
faint, 

Thefe obfervations were made before our Obfer- ■ 
vatory was finiflied ; but that being completed in the 
month t»f September, and furniftied with an excel- 
lent (though fmall) mural qtiadrant and tranfit in- 
ftrument, both made by that eminent artill Mr. John 
Bird, we began to obferve meridian tranfits,- from 
which I ftiill lelcift: thole.' tlw^wert made fi)r deter- 
mining the follUceSjf and the-oppofitions of the three 
fupt^riour planets, , which I lludl tiaijltiihc, juft as 
they . were taken, cxceptiug. otjly making ilie tu> 
ceflety.sllowanca for the crroc of, the line, of col- 
iimaiion. k. • ' . ... 


OhlTefwlufte-- 
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Obfervations for determining the Solftices, 



»f me V,ir, 

Apn. MU. elff. 
oftbe0’tL<l.. 


Thermo-' 

meter. 

Hfinc« titf aj4|». 

r«f*s ililK *if tH« 

Dec* 

0 / // 

73 at 40-3 

• / If 

73 54 5 *' 

29.76 

37 

u / II 

73 .17 S '’*7 

X2. 

73 3 ^ 4‘-8 

74 9 ac.o 

29.78 

46 

73 53 S«t 

14. 

73 44 aa-o 

74 16 jS-a 

at>07 

44 + 

74 0 40.* 

Ar* 

73 J <5 41.0 

74 zg 13.1 

29.37 

43 + 

74 »» 57*0 

S12, 

73 ^6 zo.o 

74 39 8.1 

29.04 

3 «i 

74 ta 44*0 

!X(^» 

73 4 * * 7 -a 

74 ij 0.4 

3 i >63 

48 i 

73 58 43 *» 

■tyju Jan. 3.' 

73 j8 18.0 

73 '51 3*6 

*9.23 

46 

73 34 40.8 

June tS* 

27 S 45-4 

*7 37 4 *'* 

39*83 

64+ ! 

27 at 43.S 

. . 19* I 

27 4 5**7 

*7 36 . 3 a*» 

3O4O3 

665 , 

27 20 42.4 

20 i 

27 3 S»-S 

*7 35 44*4 

30.11 

7 » + 

27 19 48.3 


»7 3 , 3 J '6 

a? 35 a6.o 

30.13 

70 

27 »9 29.8 


*7 3 5 i '0 

*7 35 » 9«4 


67 i 

e+t9 40.2 

34* 

37 5 17*1 

a? 37 3 -S 
27 38 32.0 

30«oo 

67 

27 at fo.3 

2^0 

37 6 4j,3 

30-04 

7 *{ 

*7 a* 37 <* 


Bycomparinq; tbefe obftrvationi together, I make the 1 ® ' " 

true zenittt diftaiice of the Son's center* at the ? 74 tS 1 3.4 
Winter Solftice, to be . . . . , . . . . J 

And at the Sttmmer Solftice v « , > . • . 27 t<p $1.6 

Therefore, the diftance of the tropics 46 <6 j 1 ■* 

Half sj aS 10.^ 

By Mr. Mayer’s Tables, the decresnentof tlieobli-l 
qnity, in three months, » f’r 

Heitce'the ,VVj<a 3 ' ti.o 

And J«ne *1, 1771 ■ . . »i. . , ' aj s8> 10.S*' 


Therefore, the’ latlttnle of the Ohfenratory, by d»efe "\ 
obfemtious, is . ] S® 48: 

The above obfirvatiens were chie% tafeett by Mr. Bradley. Thefe which 
fellow are what I tot^ aboat the date of the late oppedtltmi of the fujerior 
planets, in wbidt, al well as the preceding obfervattoai, die appareat scniih 
alliances are thofe which were taken by »e piSib arc, on whicb m ebkiiy 
Mpend, though the diference between she two arcs ieidon arilei to wore 
thab three or Fobr feconds. 


Fur 
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For the Oppofition of the 0 and cT • 



Time per clock. 

Meridian Traniits, 

jApp. sen. dift.parom. 

|Therm. 

Days. 
1770. Dec. 10. 

h / ff 

5 585 

20 51— ■ 
36 4 rr- 
43 «9 

IsCporis paiRd the middle wire. 

& Orionis* 

Mars t • 

a Orionis. 



iQl 

13. 

1 

♦ 

5 12 24— 
3 ' 35 

43 *»+' 
0 I 37 


24,38 12.4 

HJ.76 

4 *i 

i6. 

5 

43 

Mars 

» Orionis* 

H 36 35.5 

59.80 

47 i 

17. 

5 J* 141 

^ ^4 40 

43 21 

0 -Tauri. 

1 Mars ......... 

\c 6 OrioDH* 



43 

20.' 

n 

Eigel. 

Mars 

X Orionis. . 

H 36 25.6 

29..i6 

^ 43. 


For the Oppofition of the 0 and T^. 



jTime per cloek»| 

Meridian Tranfits. 

App. ecn. (!tit 

Barom. 

|Thcrm, 

Days. 

if 7 i. Peb^ I. ! 

HBii 

Saturn nailud the middle wire. 

« Hydrsc, 

0 t ff 

3a 48 20.8 

1 

29.^9^ 

■ 


9 1 3 * 

16 a6i 

Saturn * • « » . • « 

» Hydras. 

31 4 <» 534 

i 

IQIIII 

42 - 1 - 

7 ‘ 

8 31 s^;}- 

59 S 7 i 

9 *9 4 + 


3 a 39 27.6 

,10.04 

28 



Saturn * «.*«». 

1% fiydix. 

9 Leonise 

ijijm 


jsi'"' 


For 































C 4P 3 


For the Oppofition of 0 and , 



rimf! per clocks 

^ McruH:in IVanlks. 

App, {ren. diO. 

Mtom* 

riiertn, 

Days, 
lyyi, July la. 

h ' f> 

i6 15 41 

18 0 2tJ 
9 'll-- 

*4 7 .’ 

19 39 

Antnm paJJeJ die wire* 

(A Sa;;*i’miiii, 

^ SerpcwcMt’ 
n Sngituirii* 

Jupicei' * ,*•««* 

t> / u 

71 40 43.8 

29.87 

< 7 j 

1 

7 s 3 

51 S| 
19 3 h 34 

0'a prcciidmg limb. 

©'s lollowiijg limb* i 

Jupiter . 

7a 4 t S*- 5 l 


inm 

Hi 

•14. 

'7 32 53 ■ 

35 'o 3 - 

>9 37 59 

0’h- preceding Ibnh* 
ioUo>ving luub* 

Jupiter e 

' j 

72 43 »» 


61 

'*S- 

'■ t , .... 

7 36 55 

39 I* 
161; 3 s-i- 
19 37 

©^8 preeeAittg limb* 

©’s following limb. 

'Antairse 

Jupiter t 

7 ' 44 57 -< 

JO* t i 

59 

.■17. 

* 

7 44 56-^* 
47 »H- 
't 6 15 ji 

19 36 t4i 

0^6 prccctlittg imib* 

0’» following limb*. 

Antarcj* 

Jupiter . 

72 47 50.7 

29.91 

h; 

*3. 

8 8 46 

ti oj 
r6 I? 

19 32 48 

0’$ prt ceding limb* 

0*ii bd lowing limb* 

Anraru6* 

Jupiiei* * **,»** 

7 » SS 47 «J 

i'j.at 

(M' 

' <w*w**»* tijm 


An OccuUation of X Librae by thb Mooiu 


Day. 

■ I. /Ipril j,«t 


App. time, 



h Libr.f emvrgetl from the Mcittn''l ]!tnb. hfr, I)ni4lry Aiskti 
the time The tmmerflon wm not 




Tin 
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Tlic Moon^s Pafiltgc over die nieridian, near die o. 


jTimc per clorkJ 

McriJiiin j 

App. r.cn. dill, of the J) . 

ILii'om, 

Day. 

71. April i 8 . 

^ h > " 

= ‘9 S+ 

n 4 

prcccdlmg limb 
pafll'ii the fccoftcl wire 
Sun’s following limb 
PuIILhI the fotnth wiu* 
Moon’s picceding liml) 

u / // 

49.74 

14 1“ 2JI-1 


pailbd the middle wire 

ITppcrHmh 6 A t-j r;.o 



19 40-1- 

Moon’s following limb 

Lower limb 66 45 4;^! 








It being very clear this evening, when the Moon 
pafled the meridian, we were in hopes of getting a 
good obfervation of the lunar cclipfe, which happened 
foon after j but the air diii not long continue in that 
rtatc, but became fo hazy, that wc could not get any 
certain obfervacioiis. 
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Y. MxiroB of Mt\ T. Barker’.? Mcicorohgt^- 
cal Regijler at Lyndon m Rutland, tn a 
Letter to James .Weft, Eff) Preg, It 6\ 


SIR;, 

13* T Have, according to your defire, ftht‘ 
Jl you, on the other fide, the qtiamUy 
of rain which fell laft year, and have added an al»* 
ftrad of my obfervations of the barometer and iher- 
niimcter, and a general accoiint of the weather here. 
And, with ail proper regard, , 

SIR,, 


Lyndon, , 
Jan, 1772. 


Ypur humble jervant, 

T. Barker, . 


Bifometfr, 
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Barometer. 


Thermometer, | 

A'li-'ui). IIR.up-, 






„ I Morn. ] 

■J'"-' lAi’ui-h. I'l '■ '■ 

,, I IWi/iil. i‘ 
i Auert). J 

i Afiern. / 

1 AYicm. r 

i Atwri). ), 

j 

Aiwuu 1 I ■ 

fr- 5 '' 

Atirn 

Mr-' I!. 

Mof u- 
* Af t‘u» 

/% Cl ^ IV J ^ ^ H U I 
'■ AU^uu ' ‘ 


June • 
July • 
Au|», - 
Sepv 


* 9-75 
3 0.00 
'n, ■*6 


(Afea. 


• ^-97 
2iy<) 

tQO.I 

29.: t 
29.CJ' 
/»9.28 
a8.,?3 
*9.03 
28.34 


Mwll. 



1 


1 . 


.1* ' 


t 

,6 i 

J ». 

16 

->;• '<) 

* ^ t 

5 '’> 

1 

P! 

'3 

29.;!; 

•J 

a’ 7 
:o 

.v^ 
39 ! 

13 

1 

, - 



2 ? 

t!i' ‘ 

. ,T 

ri 

? 9 .. 1 1 

;!r- 


.10 i 

A 

' , t 

3 " 

2:; C' 

1 t^O 

37 

■13 

f 

1 ' .* 

-V 

“V ■' 

! 5 ' 

.■7! 

•15 J 


3 3 

’.-19 

. (t2 


q-'.. 

6? 



Ap 

1 

7O 

. 5 > 

2().65 

! 6? 

1 

P 

• t 

' 1 

sy 

7 *’' 

46 

P 

’9.61 

i t» t 
7 ' \ 

JU j 

i 

i (ji 

('2 

>7 

P 

P’ 

29.48 

(n 

ye] 

i ;0 

57 

.V? , 
t) f i 

02 \ 

p; 

p 

25.62 

66 , 
64, 

A’.d 

.54 


«,« 

66 

39 

S 3 

294 V 

5 ^ 

59 

47 

1 

i 5* 

P 

62 

3 *>’ 

44 

2972 

5 “’ 

40 

41 

15 

4 () 

pI 

: 26 
! ji-‘ 

29.22 


40 i 

44 


i 

49 1 ' 

i •! 

40 

44 

i'°j 

3Si 


Mean. 

I 

.>v‘ 

39 

.4 

4'. 

Cii 


01 


V'v 

'Ti 

5 'f 

Osl'^ 
49 i 

"1 

44v 

44 


0.y7i» 

u.Oj't 

r.i;'!* 

4.074 

0.793 

.!> 9*7 


17.58* 


That very wet reafvxi, the laft quarter of 1770, 
elided about Chriftmas, and except three or tour 
warm days, with fomc thunder, the beginning of 
Januitry J771, it was frolt^ above another quarter of 
a year,* No frol), indeed, continued fteady mucli 
above a foitnight together, but they were remarkably ■ 
Hiarp, (pait culaily Febn ary 12, the 'rhcrinometcr 
abroad, wab lower than 3 have fecn it in above twenty 

G z year^^/ 
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year€.) Hie intervals between the froflvS were flioit,. 
ar|3 often frofty mornings, and a fettled froft as late as 
the end of March 5 fo tiiat there were but few morn- 
ings, till April 20, but were more or left frofty. 
■The efFcds were, that garden-things turnipr, 6 cc. 
were very much dehroyed j bays, arbutu-s, n>yrtlesj„ 
fig-trees, and other tender things, were killed down 
to the ground, and even mod of the common, furjtj. 
and there were fcarce any figns oi' Ipn'ng to that time, 
and the winter corn was very thin. 

Then the weather grew milder, and in May warm, 
and there came a picafant, but cool and dry, fummer, 
and often windy ; fo that the grafs was Ihort, and 
the crops of hay finall ; but whether it was iVom tlie 
ground having bcea fo foaked in winter, the coolncis ■ 
of the fuirrmer, or two fine rains in the middle of 
June and Augufi, the ground was never fo much 
burnt as it fometimes is, Every thing was, and con- 
tinued, very backward *, the hotteft part of this fum- 
mer was tlae middle of July j after which, though 
there, were feyesal ftn® ihowcr%i the ground con- 
tinued to burn till toward the middle of Augoft, 
when fome rains made the grafs to grow again ; ytt 
it began rather to burn again,, in fome places, in Sep- 
tember. The harvefi was very late mis year, efpe- 
daUy the wheat,, which both eared and ripened affcr 
the barley, and inoft of it was reaped in September. 
Both hay and harvefi: were well got in, and the crops 
were well eared, but much of the wheat and rye cou- 
finoed very thin } vrhich Wits too much to be feared, . 
after fo bad a feed, time, and fevere a winter. 

Oaober was a wet and windy month, but tliat did 
laat hujti after fo dry.a.fumraer. The wheat feed: 

time 
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J)ine war. very fine j and the end of OeStoher, No'- 
veinber, and part of December, were chie^y fair,, 
fine and mild, faving much of people’s fodder, which- 
is fcarce, and the ground is much drier than ufual at 
the tinxe of year, . (On the other hand, in feme parts 
of Northumberland, Cumberland,, and Durnam, 
there were at this time fome Inch terrible rains, as 
made prodigious and deftrudive floods.)' It con- 
tinued open and mild to the end of the year j but; 
part of December was wetter,, making the grounds 
dirty, yet not deep.. 
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WL Dh'cBions for iha coinm'v: Kf}*' 

■ crom::tcr.^ tahn from a Pajcr hi /A* faio 
i])r. Bradley’s lIvrd-^diTifiinyy nn-vu, .h 
cated ‘h]> Ncvil Maflcelyne, /(/Iroinmh^r 
■ "Poyali ami-F.-Rt S, 


•^iieadFckic, m MICROMETERS, ns fi.R con* 
^71-' Vx tdvetl, Ix’jtijj; only udnptet! to rho 
'ineafuriftg fmall angk.s as the dl.-imctfis of the Suit 
‘and Moon, or other planets, aiid taking the dilhntce 
'of fuch objedfs ns appearai wnlnn tOc npintni'c o(' 
the telcfcopc at the laine’fitnc, ^vcrc m r t f to gc- 
'neral u/c as thole which me cirntrived nut f>nly to 
•anfwcr the ends that the fiiR invcnit s alr.v<l at, 
'but likewife, to take the difference of ligh.: ..iueii- 
‘fion and declination of luch objects aa a, ‘her 
afunder than the tv-lclcnpc will take in at ’ ut 

which pafs through the aperture of it at 
^timesi Mr. Cafltnt firR made life of threads intcr- 
fedting one another at half right Angles tor deter- 
mining the difference of right alcenljoiis and decli- 
nations of' objeds near the fame puralki} and this 
apparatus being fimplc and caflly procured is t'f 
‘very great ufe to fuch as are not provided with a ini« 
‘crometer made according ''to the'htc improveaicnts. 
But, where fuch a one is At hand, -that method how- 
*ovcf corieuS'«ccd not be made uSi of, the micro- 
meter 
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mttcr f-i'ving for the fame purpofa with' greater cx-- 
adnefs. . It was for this realoiT indeed that tha late • 
altci.’.tion in the ferm.of thc.micrwmcter was made, , 
they being ■ before- not fo convenient' for making', 
fuch . fort . of obfervations, both .hairs being ufually 
moveable, and no provifions being made for fettingt 
the hairs parallel. to the diurnal motion of the ob-' 
}e6ts to be obferved ; both which. . inconvcniencies * 
arc avoided nu. thc.prcfcnt microincccrs. , 

The micrometer,' as. now -contrived, is- not only*' 
of ulc in, uicafuring fmall angles or diftances be- ■ 
tween- fuch objefts as appear -within the .aperture oft 
thc.tclcfcope at the fame time, -but likewilb in taking-, 
the. difference of right afeenfion and declination be- 
tween flars and planets, See, which in their apparetrt'' 
dimnal motion follow one another > through thctelc- 
fcopc if kept in the fame fituation; In making the • 
firft kind of obfervations, turn the fhorc tube which -i 
carries the eye glafs and* 'rokrometerj,- &c, till the’ 
crofs thread (tSr that which. -cuts -the parallel threads ■ 
at right angles) lies parallel to. a line palling through 
the objt-dls whofe dilbnee is to be-mcaiured, and^ 
then by raifing or ‘dcprefTing the telefoope by help - 
of the ftand.' bring -the objedls to- -appear upon or* 
near the crols thread, and one of tlicm jull to touch - 
the fixt parallel thread: then turn the; nuifx of tliC' 
inierointtcr till the rao.veablc. thread touches the 
other . objc^l, aud the numbtr (Of rcvrjlutions and-' 
pares of a -revolution* (hewn by» the index,- turned i 
into minutes and feconds . by tho. Cable ur.ule nr. - 
licrcahcr i.diiedled, , will be, the apparent angular' 
dill-ancc ofdhcfe objeds;. If is hcie iupprifed, thw f 
tfaitj tlMcids, cxadlly yiofe, fo -as »to. touch-each-.othec * 
" ,wkca4 
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the index Hands at the beginning: of the divi’. 
ifions : for, if they do not, there niuH he an iillaw- 
ance made in every obfervationj to avoid wliich, it is 
always beft to adjull: the threads to the beginning of 
itho, (livifions when they are firil put on *, lor winch 
pnrpofe .the holes in llic little plate vvlikh carries 
5the moveable thread arc made oblung to give rn-nn 
to move it as occafion require.'?, before it is pinched 
hard by the llnall i'erevvs tvliich fatlcn it to the 
■moveable arm, through which the long Icrew p.ifK’-’. 
'The other parallel thread, ■winch I call the fixed 
•one, .muft be firfl: adjufted by fetting its edge txadlly 
over the two murks made on each tide the thort 
diameter of the aperture in the broad plates, and the 
crols thread muft be Hkcwilc let to. agree with the 
Hmkes itnade on each fade, the longeft diameter, and 
then the interfedfion of the crofs thread and the li.vt 
parallel one will be the center of the motion given 
'to the outer plate of the micrometer (to whicn the 
great ferew index and threads arc faftened) by the 
worm, ;by tttrmnjg. of which th# fixt parallel thread, 
may eafily be made to tie parallel to the apparent 
■motion of any objcdl in order to take the differ- 
ence of declination and right aicention frutn any 
■other., that follows throu^gh «he aperture of the te- 

This Contrivance is of very great ufc to make a Har, 
•See. move true along the iixt parallel tlircad, which 
is, ablblutcly ncceliary in order to take the true dif- 
ference of right alccnfion and declination between 
it and any otiior thatTolle^w8,l' -Widiout this contfil*^ 
vunce it is very ^iffleukW make i ftar move efultly 
■ja^n the thread, and it can only be dpufe' fcy re*»‘’ 

peated 
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peated trials, which may fometimcs take up a great 
deal ol' time. 

If therefore a (hir is made to move on the parallel 
thread jull: at the crofs, and (the telclcopc ctjntinning 
lixt in the fame pofition) it is afterwanls ticar its 
going out of the aperture i'ound nut to be upon tlui 
thread, that inufl then he brought to the liar by 
the help of the worm, and then the thread will lie 
parallel to the diurnal motion of the liar in that 
part of the heavens, and confequently the crofs 
thread will reprefent a meridian, and the others 
parallels of declinations, and the diflerence of time 
between the pallagc of the ftar at the crofs wire 
(which was made to move along the thread), and 
the tranfit of any other liar, 6tc. over the crofs 
thread which reprefents a meridian, turned into degrees 
and minutes, will give the difference of right afeenffon 
And, if the moveable parallel thread be brought, by 
turning the index, to touch the other ffar about the 
time of its pailagc over ilie crols thread, then tlic 
number of revolutions and parts Ihcwn by the index 
(turned into minutes and feconds of a degree by the 
table) will be the difl’orcnce of declination between the 
two ftars. If the liar is made to pnfs ah ng the fixed 
thread lb as to fecuv perfcdly biledcd, there mult 
be an allowance made for the Icinidianictcr of the 
thread or wire, bccaufe I fuppofe the index to jbe 
adjufted as before to the inner edges of the wires j 
but it may, if it is found convenient, he adjulled to 
the middle of the threatis, or elfe corrcililun may be 
made in the oblcrved diffuncc. ' • 

Xn taking any angle, it is convenient that each of 
the.mraljel threads be about the fame diftcnce fix'in 
‘■'mvLXIL It the 
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the muUle of the uportuio of the cyc-gliifs j and far 
thia rcufbn the uludc tnicronicter is contrived to 
flidj to aiul lio, as the cafe rt’c|!i|ft,’s. 'I’hc fiunc 
Hiuiion is alio of iilc in fakinj’ the dHicienccof 
ulcenhon and detiinatitm, by ,-!id;n,;( the fl.vt jwiraUel 
tltread (on vvliich lim prccalin;.^ ilar i.. !)nnjj;!ir to 
cuove) towards one I’iJc ol the ’.'Vc-'fliiffj ; lor hy that 
tneans a greater aivr,!<: may l>c f d.en in between the 
fiarallel thrciah, if need i,;e. Aaid it mtifl: always 
be remembered that the moveable parallel threat! 
fliould be fet either north tir Ibuth of the obiter, 
.iceording no the following iLir is cYpia^d to be 
really lotith or ntn-ih of the precedin;;. 

In making an obiervation, cither the inner or the 
outer edges or the middic of the wire,-.’ may bii 
brought to touch the objeelhi hut then, it mud Ik: 
remembered to allow fomethija; (or tlm thu knefs of 
the wire, in call- the obiervation be not made lit>m 
that, part to vdiich the iitde.’.' is adjuilrd. In ftb- 
ier/ing the diameters ol the i'un moon or planets, 
it may perhaps be inort convenient to make tile of 
the outer edges of tlic thrcail bcc.ntre they will ap. 
■pear mod diltind' when <]uite within the limb of 
the planet j C<c, but if there fhould be any fcnftblc 
inftctSlion of theraya of light in pafllhg by ihewhfs, 
tJiis would be bed avoided by ufing the inner edge 
of one wire and the outer edge of the oduT, And 
in taking i!ie didanco' or difference o( deciinafion 
between two ftars, 6cc. the middic of the threads 
may perhaps be mod convenient : but, however the 
obfemtion is made, due corre<!fion mud be allowed 
for me thicknefs of the wire, if rctpjifitc. 


The 
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The dU'Vrcf co. of da;linaiion of two flars, 
may be cAifvi vt d with grtui*' cxudlnels, bccawle t\i,? 
motion of ilic it; parallel to the threads; but in. 
taking liny r db'bn'co, the motion of the llms 
beiiig <>blii]'.!e :o tb* tn is a great impediment, ht*'- 
caule if one dar be bronght to one thread before the 
eye can be diretfted !o as to judge how the other 
thread !!!-:r:e.s to dn: otlun- flar, the former mull: bie 
fomewhi'.t removed Ironi its thread, fb that in thi^ 
fort of ohiervaticns the beft way of judging when 
the threads are at the proper diftance is by fre-,- 
quetuly moving the eye backwards and forwards 
from one to the other : this method muft chiefly be 
made tile oi when the diftance of the objedts is pret- 
ty large, and the njotioii or fowling of the eye 
great. 

The micrometer is fo contrived that it may be ap- 
plied to telelcopes of diflerent lengths; but then, 
there mnft be: a table for each tclelcope, by which 
the rcvglntit.)ns of the ferew may be turned into minutes 
and Icconds of u degree. In eirdcr to this it is ne- 
ceftary that the ti\readw of the micrometer ftiould be 
placed cxiidly in the cotnniun focus of the objedi- 
glafs and eyc-glafs, that is, where the images 
of objcdls (ecu ilirough the telefccpc arc diftindhy 
formed. The leailiill way of doing this is, firft to 
Hide the micrometer into thcgroovcii lixt to the limn 
brals tube, which carries the whole apparatus <ii 
cye-glais, iSce. and then to draw the eye- glafs out by 
means of its Hiding work, till the threads ot the mi- 
crometer are in its focus, tvbich is known by tluir 
appearing moft diftlnch dec. Then thn.ft the Ihori 
tube before-mentioned into it:; piopt r plir*, as fn 

IJ 3 ;n 
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as the fliouldcrs of the brafs work will admit, and 
|>Iace the objcdl glalsin its cell, and looking through 
the telefcope at fomc very diftant objcdl llidc the 
wooden tube in or out till you make the 
appear moft diftinflt, or till it has the Icall motion 
upon the threads when the eye is niovocl to and 
fro ; for then the threads of the micrometer will 
be in the common focus of both glades, and that 
ivili be the proper diftance that the objeiSl-glali? 
Ought always to be at from tlie threads; anil tliero 
fliould be made fome mark or ketch in the wooden 
tube in order to fet it always at the fame diflancc. 

The proper diftance of the threads from the (>b • 
jcdl-gUiis being thus fettled, the table for turning 
the revolutions, 6cc. of the ferew huo oV 

minutes and fcconds of a degree may bo made fo- 
vcral ways; but as good and ca(y a mrih-id a ; .itv, 
is carefully to mcalure how many iiu-fu’; and p. ■ 
of an inch the (dtjei-^l-glab is ilillant frotn liic liireadj., 
and with the fame lirule to find ulfo liow many 
inches and parts of an inch an hundred, &i.c. icvolu. 
tions or threads of tlic ferew of the microntcu r nu*. 
equal to; then, ntokin'i; tli'” t'udl diil.'io’e ivdi'i ,. 
the lad will l>u tile fin.' or tangeni: oi an atiglc a:t- 
fwering to loo revolutions. And having the angle 
anfwcrmg to i oo revolutions, the angle for any oilier 
number will be ct’.rdy known ami let down In the 
table, as alfo the pails of n revoluilun ; fur in Jmail 
■angles, fuch as cun l)e obferved with die microinc- 
ter, their lines tangents or cords are nearly in the 
llune proportion with the angles tlieinfclves. The 
tiilhince before- mentioned (to be ufed as radius) 
ouglit fh-iffly to he taken from the threads *lo a 

pint 



[ S3 ] 

point within the objc'ft-' glair, about one third of it" 
thki-ncls from that furtacc which is towards the 
ivircs, if the glafs he, as ufual, equally convex ou 
both lidos ; but if the focus of the objckl-glafs 
is pretty long and its thicknefs not great, the error 
that can arilc by mcaluring from any part of the 
bbjedl-glali? will bcco-nte inicnllblc as to the altera- 
tion in the angle. 

The tafde lor the micrometer may likcvt^ife be 
made by letting up two marks at a dlllance on the 
groum!, and obfcrvlng \viti» the micrometer the 
revolutions, ficc. whicli they lubtend when feen 
through the tclefcope, and then computing the 
angles thole ohjcdls fubtond at the obja'f-glals, by 
nieafuring their diftance Iroui each other and from 
the objc-dt-gials. 'fhe like may allb be done by 
opening the threads to -any nnntber of revolutions, 
and then making a ftar move exadlly upon the per- 
jpcndicular thread, and noting the time it is palitng 
from one p.trallcl thread to the other ; for that time 
turned inf'o minutes ami fcconds oi’ a degree, by 
allowing for the liar’s declijiation and going of the 
dock, &c. will be the angle anfwering to the num- 
ber of revolutions; from which the whole table 
may be made. '“I'his method perhaps miglit be 
fnoft ativamageoufly pradlilcd in liars’ near the pole, 
where the apparent motion being How a lecond in 
time will anlwer to a much fmaller angle than 
towards the equator. But 1 believe, upon trial, 
the fifft method will be found moll eafy and prac- 
ticable, elpecially if the fcale made ufe of bp well 
^vided^ 

VII; A 
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VIL A Letter from Mr, John RcinluM 
Forflcr, F. R, S, to WilHanii Watfuii, 
M.D^ glvhig fome Accoumt o/' the Roots 
iifed by the Indians, in the Neighbour- 
hood of 1-Iudfon’s-Baj, to dye Porcupine 


S I R, 


N® 2 , Sorncrlcf. ViUi!, Straji.i, 

Jan. lU, 1772. 


Read Feb. 37, iX MONO the cariofitiV'. prcfcnt-.ui 
-/jL hy tho Hudfon’s liuy Otuspany to 
the Royal Society, is n iinail parcel ol" porcupine 
quills, dyed by the wild natives, fome red and lorav 
yellow, together vvith the roots of fume plants they 
ufe for that purpolo. 

I examined them carefully, at yi ur dclire, ami 
found that they arc probably of the fame kind with 
thofe mentioned by Prof. Kalm, vol. iu. p. 14. and 
160 of the Rngliflr tranllulton. The one root, dying 
yellow, is calhHl l)y the French in C’anadii, 'I'lliivoy- 
annejjiunej the o'Ja r, dying red, ha;; the lutine of 
Tilavoyanne rouge. Pruf. Kuhr^ declarv!. the l.iUcr 
to be a new plant, belonging to the genus of Cf ilium, 
and received by Dr. IdnnsDUS in his .‘‘'pu ics Pfuv 
truin, p. 153. by the Ipecifte name of Tiutll»riuin, 

b n!'; 
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on account of Its dying quality. It grows In woody, 
nioiff places, in a line loil. Kalm obferves, “ that 
" the roots of this plant arc etnployed by the Iti- 
dians in d.ying the quills of the American Por- 
“ enpine red, which they put into levcTal places of 
“ their work : air, fun, and water, feldoni change 
“ this colour. The French women in Canada 
fotnclimes dye tlicir cloth red witli ihcfe roots, 
“ which arc hut fmull, like thofc of the Galium 
luteuin or yellow bcdllraw.” 

Dr. J .innarus deferibes this plant, os having fix 
narrow linear leaves at each knot of the fiem, and 
four at die branches ; commonly two flowers are eft 
each flalk, and its feeds are fmooth. The roots, 
when dry, are of the thieknefs of a crow quill, brown 
on the ontlide, and of a bright purple red, when 
broken, on the inlide. 

T'he fccond plant, or the Tifiivoyanne jaune, is 
according to Prof. Kalm, vol. iii. p. i6o. “ the 
“ threeleaved Hellebore (iJHkbortis trijhims Linn.) 

grows plcntiliilly in woods, in niofly, not too wet, 
*' places. Its leaves and flaiks are employed by the 
Indians to dye yellow feveral kinds of their work, 
“ made of prepared fldns. The French learned 
“ fioin them to dye wool and other things yellow 
“ with this plant.” 

. Among the roots lent as a fpecinicn from 1 1 udfon’vS- 
bay, 1 iound feveral leaves, wliich I feparated, and 
found tlic plane undoubtedly to be the threeleaved 
Hellebore, 

In the 4 ih vuL of Dr. Linnaens’s Amamitates 
Acaclcmicas is a figure t^f this plant, which upoft 
compuriion I found by no means to be accurate s for 
. ' the 
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diC leaves in our fpeciiiicns, and in tliofc coiledej by 
a gentleman who favored me with the tight of 
the plant, are far more pointed, lhan in the engraved 
ligurc. 'rho ifalks have conllunily hut one Jlowcr, 

The dytd porcupine-^uilJM lent along witlj the 
roots from Hiicllun'vS- bay, arc of (he hrightedred and 
yellow; and this dirciunllancc fuggcllcd tome the 
thoughts of trying v/heiher thefe roots might nut 
be uielully employed in dying. I meniloncd it to 
you, and was encouraged to make fuch a trial, as 
the fmall quantity of the roots would permit. 

I boiled a piece of Uanne! in a i'olution of half 
fait of tartar and half alum: the wet llinnei was 
hereupon put into ilic dccodion of the thrccl caved 
Hellebore-routs, and boiled in it for the I'paco of 
about 1 3 or 1 5 minutes the flannel, when extruded, 
was dyed with a bright and lading yellow dye. A 
white porcupine quill, boiled in the fame decoCtion, 
became . nearly of as bright a yellow, as thofe fenf 
over from Hudfon’s-bay. This experiment made 
n^e believe, that I had hit upon the right method 
of dying with the threeleaved Hclkhni"; and wild 
I hope, pirompt th.o ilircftors of the lliidiun's-Iuy 
Company to order larger quantities of this root from 
their feulements,’ as it will no doubt become an 
ufeful article commerce.' 

The flannel, boiled in'lult of t.uiar and alum as 
abovo-meutioned, was likevvife immerfcil and boiled 
for nearly the fame Ipacc of time as in the former 
experiment, in a dccodion of the root of the Ga- 
lium Tindtorium, but It would dye only a dull and 
faint red- A porcupine quill boiled with it bc- 
traroc yellow, but by no means red. This oiicra- 
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i^on convinced me, that the Indians muft certainly 
have fome method or other to extrad the bright 
and lafting colour, which I could not perform. 
They ufe perhaps the root quite frclli, which circum- 
ftance probably makes them fuccecd in their dying 
procefs. If it could be brought about, to extrad 
and afterwards to fix on wool the dye of this root, 
it would, no doubt, on account of its bright colourii 
be a valuable acquifition for our manufadures : and 
I do not in the leafl: doubt of the probability to fiic- 
cecd in the attempt, as the wollen fluffs arc ani- 
mal fubftances as well as the porcupine quills, and 
therefore eafily fufceptlble of any dye. 

The diredors of the Hudfon’s-bay Company will; ,, 
wc hope, order their fervants at the fettlements to 
examine carefully and minutely, the method em- 
ployed by the Indians in dying, red with this rootj 
and to fend, an account thereof, and greater quan- 
tities of thia rot)t over, that feveral chcmifls may, 
be enabled to make experiments at large with, them ; 
for often, in dying, the experiments will not fuoceed, 
when tried, in I'mall quantities. 

The wild inhabitants of North America are cer- 
tainly pofTefied of many important arts j ' which, 
when thoroughly known,, would enable the Euro- 
peans to make, a better, and more extenfive ufe 
of many, unnoticed plants, and produdions of this 
vaft. continent, both , in phyfic, and in improv-- 
ing our manufadures,., and ereding , ncw4.blranchci 
jbt commerce. 

Tp give an inflance of this, I will onlj'’ mention^, 
that the, Spaniards of Mexico have but lately learhf 
of tltc inhabitants of California) the art of dying 
LXIT. 1. ' 
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ibe depecft and mod lading black, that ever Vvas yef 
known- They call the plant tlicy employ for that 
purpofe Cafcalote } it is arboreous, with fmall leaves 
and yellow flowers } its growth is drill flower than 
that of an oak j it is the lead corrolivc of all the 
known fubftances employed in dying, and drike* 
the deeped black ; fo that, for inftance, it penetrates 
a hat to fuch a degree, that the very rags of it are 
thoroughly black. The leaves of the Cafcalote are 
iimilar to thofeof the Hufiaoke, another plant likei 
wife ufed for dying black with, but of an inferior 
-qualify. The latitude of Califoinia lets us hope^ 
that the country near the Miflifllppi, or one of tl>e 
Florida’s, contains this Calcalote, the acquifition of 
which would be of infinite ufe in our manufac- 
tures. 

Were Natural Hiftory thus employed in applying 
the natural produflions for procuring the neceffarics, 
or adding to the comforts and ornaments, of human 
life, it would for the future free this icience from 
the vulgar opinion, that it is merely fpeculative, and 
incapable of being of the lead utility in commoA 
Jifej a prejudice which gains more ground by the 
injudicious and unprofitable manner, now chiefly irt 
vogue, in dudying this branch of human knowledge ; 
and which might be removed, if powerful trading 
companies would encourage the cfFortsof the naturalift, 
by enabling them to fearch the treafures of nature, 
in the various countries fubjedl to the Britifh Crown, 
and conneded with its fubjeds by trade and .com- 
merce ■ Pardon, Sir, that 1 detain you fo long on 
A point of which you ite to well cdnvinced, and 

which 
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which you have frequent opportunities to convince 
others of. I am, with the trucft regard. 

Sir, 

Your raoft obedient, 

humble fervant;. 


John Reinhold Forfter^ 
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yin jfkcQuni of a Suhtratcd De7mrm 
of the Plictoniui Fwnilf, adorned 'ivith 
ast Etrulcan lifanpiiofi on the lleimfe^ 
mver before puhlifoed or explained. In 
a Letter to Mathew Maty, M. D, Sec. 
R, S, from the R&u. John Swinton, B. ZX 
F. R. S. '€kfe$ '' Archivorum of the Uni- 
verftj Oxford, Member of the Aca- 
demy degli Apatifti at Florence, and of the 
■ ■ in Tufcany* 


Dear Sir, 

I. 

Hciul Fob. 27,r w III E piece I have undertaken tocon- 
JL fider hereis afubxratcdl (leeTAB.JI. 
n.x.) denarius of the PJa'torian family, which lately fell 
-into tny hands. It exhibits on one tide a female head, 
repreienting the goddefs Libera, or Proierpina, ac- 
cording to M. (i) Havcrcamp, bclbre which ftand the 
letters ^ l^NI, very ill prererved. On 

the reverie, we difeover a bull: of the goddefs SORS, 
on a fort of bafis, iidortied with the inlcripiion 
F SOR ANT, or rather AN j under which, in the cx- 
«rgue, appear the Etrufcanlcttew \ 1 P,FJR,. 

(i) Sig, Havcrcamp. Cmmentar, hi Fm> Rematr. ittitmi/m. 
Omn, iHc. p. 313, 314. 


or 
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or rather FVR, AMTIE, /. FORS, FORTVNA, 
or SORS, ANTIl, or ANTIAT, equivalent to the 
Latin infeription above it. The Eirufcan elements 
feem rather better preferved than the Latin. The 
coin is, however, in but indifierent confervation, 
though pretty much of the thin filver plate remains 
ilill -upon it. I niuft not omit obferving, that it has 
never yet been communicated to the learned world. 


The fymbol on the reverfe here is the fame that 
occurs on the reverfes of two or three (2) other con- 
fular coins of the Planorian family, with the word 
■SORS attending it. The Latin infeription, on ’the 
■piece before me, is extremely fimilar .to one upon 
a denarius of the Ruftian family, now in my fmall 
collct^ion, a draught of which may be fecn in tlic 
■plate (3) here referred to. The fymbol there is 'a 
■double Fortune, or rather two galeated Fortuncjs, 
which were confidercd as, deities by the Romans. 
The divinity SORS, on the coins of the Ptetorian fa- 
mily, fiittilartpti'iine, fe aflerted by (4) Viillant and 
Havercamp to be the SORS, or rather one of the 
SORTES, worfliiped in the temple of the SORTES 
■at Prajneflc } whereas it was the SORS, or rather 
■one of die SORTES, adored in the temple of thofc 
deities at Antium, as we find demonftrativcly proved 
•% tlw coin I am attemptuig to cacplain. Tioe whole 

(a) Sfg« Havtre. in Fm, Plattr, T»b. I. n. n, a, 3. 

(3) s#T4ib. n.M, 8. ' ^ 

, (4) I. V*}fl, JVaw. Antlm, Familiar. Romanar. p. 83$) <13^, 
£40* Amllclid^aint, 1703*. Sig. Haverc. Qtmmnu £sy. p, 384. 
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fuperftm€hire, therefore, ereded by thole two leadrned 
men on that fuppofition muft neceflarily fall to the 
ground. 


HL 

The Etrofcan infcription, on the reverfebf my de- 
nairius, in the exergue, feetns to allude to a paiS&gc in 
Tally, relative to the origin of thofe deities denomi- 
nated soRTES by the Romans, and to be illuftrated 
byi,as well as to throw feme light upon, that famous 
paffage. As this point is extremely curious, I Ihall 
beg leave to tranferibe the whole palTagc, which has 
been banded down to us (5) in the following terms: 
«* Nutnerium SufFucium Praeneftinorum monumenta. 

declarant, honeftum hominem ac nobilem, fomniiis 
•* crebris, ad extremum etiam minacibus, cum jubare- 
*« tur certo in loco, filicem casdere, perterritum vifisj,. 
“ irridentibus fuis civibus, id agere co^ifle t itaque 
«< perfradlp fajio Sortes erupifle, inrobocc inscvlpti* 
niTJjRARUM. NOTSis. Is eft hodie 
« locus feptus religiofe propter Jovis pueri,. qui ladens 
*<-cum Junone,,Fortuna; in gremio fedens, mammani. 
♦*.adp6tens,,&c/' “ In lbme of the antient monu- 
»* ment^ of Prssncfte, mention^ is made of one Nu-. 
*« Oieritts Suifucius. This man, who . was one of the 
** uioft cpnfidcrable and moft venerable perfons ih 
his city,, both for his probity and noble extradlion,, 
« was almonilhed, in different dreamt, and at lalb 
« with terrible menaces, to go to a certain place in 
“ Prswieftc, and there cut a dinl;, P^lng terrified,, 

I5) Cic, Bt Dmmt. c. 41, 


with 
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" with thefe frequent vifjons, he obeyed. iJe.cams 
to the place appointed, and there, in the prefence 
“ of fcveral of his fellow-citizens, who laughed at his 
attenapt, tried to cut a flint ; which, to the great 
“ furprize of the fpedators, gave way to the edge of 
the knife. And out of the body of the flint drop- 
ped fevcral pieces of wood, (or rather oak) each of 
“which hud an infeription in the antient 
CHAR ACTKKS. Thc plocc whcrc this prodigy was 
“ perfornaed is now walled in, becaufe in it is very 
“ religtoufly kept an image of Fortune, holding Ju- 
“ pitcr and Juno, reprefented as infants, in her ann?> 
“ &c.’’ As I have formerly (6) proved that the anti- 

ENT CHARACTERS Ol** lTALY,,Or thC PRISCAKUM 
tiTERARUM NOTJE of the Romans, were the Etruii. 
can letters ; and as the infeription formed of thote 
charaders, mentioned by Tully, in thc pafliige here pro- 
duced, cannot well be fuppofed (7) to have contained 
any other word than FIR, or rather 

FVR, applicable to the aeity, or deities, fo called* 
and worfliipcd, both at Antium and Prtonefle i we 
may fairly fuppolc the Etrulcan infeription before m® 
to have glan<^ at the celebrated paflage jufl pro* 

(6) Pt'ifcis Rmafiorum LtUrh Dljfertai* Oxt^nii 
PhiloJil'IhTrafiptr'i. Vol. LXl. p. 88, 89. 

(7) I’his niuft be allowed extremely probiiblc, as the pre- 
tended orkin of the lots* tnentbned by I'ulJy, mud have 
been Aippofed prior to the foandation of their tenrp'es at Antium 
attd Prx’nefLe, and therefore the original inlbrlption was only, in 
aW probability, fuppofed to have been either rm, or FVRj 
though; after thc ered:ion of thofe' temples, the deity or deities, 
now in view, might have been denominated F SOR. AN'F, 
and FOR ANT* on antient Roman coins. Vid. J, Vaill. ^8ig. 
Hatlerc, in Fa/U. Flattr, et Rttfi, 

(;■ _ , ' disced, 
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duced, and confeq,uently that this paflage and my 
explication of that infcription may be prefumed mu- 
tually to fupport and illuftrats each, other*. 

IV. 

The firll: of the Etrufcan elements, on the reverfe 
of my. coin, is apparently that letter in the Etrufcan 
alphabet which, in power, is equivalent (8) to F, or 
FH, though the character here differs fomewhat from 
aU the forms of that element that have hitherto oc- 
curred to- me on the Etrufcan monuments. The 
fecond is either I, or, as I am more inclined to believe, 
V. That it ought rather to be confidered as V, feems 
to me to appear from the obliquity of its pofition, in 
refpeffc of the firft letter j which feems to indicate.thc 
fide of the V next to that letter to have been cf^ced, . 
by the injuries of time. The third is undoubtedly 
the antient Tufean 0>(9). or fomewhat blotted, or 
blurred.. The fourth, and fifth manifeftly, form the 
monogram N*A ,or AN, which, has not yet occurred , 
to me on any other Etrufcan * monument. The fixth, 
feventb, and eighth, y are evidently equivalent 

(8) Anton. Francife. Gor. Mu/. Etrufe. Vol. II, p. 416,417. 
Floremi*, ^737« (9) W, ibid, p. 4Ja, 417. 

* From tnw infttnee,. as well aS: others, that might eafijy Be 
produced, it appears, that the Etrufeans fometimes made ufe of 
monogram#, as well a.s the Greeks, Romans, and Pluwnci.ans. . 
As the Roman#, therefore, feem to have ufed monMrams before 
fhe eommenceraent of any intercourfe with the Greeks, as is 
rendered probable by the very antient indited quiicnrius here re- 
. ferret! to {fee Tab., II, n. 3.), was, a? I conceive, ftruck 
before the cl^fe of the, fifth century of. Dlome j I am iacltneo to 
believe, that tdtry borrowed this manner of writing from the 
Etrufeam. 

(to) to 
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(10) to the Latin, or Roman, letters TIE. The 
whole infcription is therefore 
FIR, or rather FVR, ANTIE, SORS, FORS, or 
FORTUNA, ANTII, altogether equipollent to the 
Latin infcription above it. That FVR ANTIE, in 
the antient Etrufean language, ought to be rendered, 
in Latin, FORS, SORS, or FORT VNA, ANTII, is 
apparent, from one of the Tables of Gubbio j which, 
according to(ii)Sig. Olivieri, exhibits the words 
ACRE TLATIE, equivalent to AGRI LATH, and 
is diredly in poii>t. Hence we may conclude, that 
FIR, or rather FVR, anfwers to the FORS, or 
FORTVNA, of the Latins, the Etrufeans ufing 
conftantly V for Oj and confequently that T®, 
PVR, PFIVR, or FVR, in (12) Hebrew, or, as 
fome will have it, in the (13) antient Perfic,FIR, or 
FVR, in Etrufean, and FORS, or FORTVNA, 
in Latin, denoted the very fame thing, 

V. 

ThafSORS, or SORTES, and FORTVNA, 
probably the fame deity, (14) were worfhiped both 

,(io) Anton. Francife. Gor. ubi JTup. p. 407, 409, 414, 4x7 

(11) Una Ldtet a del Signor Annibale dcgli Abaci Olivieri, 
Jl Signer Matt Bar^helemy, {tfr. p* 42, In Pefaro, 1757. 

( 12) £fth. llf. 7. 

(133 Val. Schittci. Lex Pcntaglot. p. 1432. Hanovix, 16x2, 

( 14) Hence wc find the celebrated temple of the tora, or 
SoRTU, at P;^ncile to have been alfo denominated the temple 
of roRTUNB i nor do 1 doubt but the fatnoue temple of the 
juors or sortes, at Antium went likcwifc uuder that denomtna-* 
tion. Sig. Htvercamp. ubi fup. p. 324* 325. 

Vw. LXII. K bjr 
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by the Romans and the Etrufcans, will (15) not ad- 
mit of a doubt. The Romans feem to have ufed the 
words SORS and FORTUNA for one deity, on fomc 
' occafions j and, on others, the term SORTES, as 
applicable to more divinities, and FORTVNAE, or 
FORTUNAE ANTIAT, as relative to two, to whom 
they affigned the (16) epithets FORTIS, and FELIX. 
One or both of thole epithets may poffibly be point- 
ed out to us by the letter F, which precedes the 
words SOR ANT, on the baiis below the buft of the 
goddefs SORS, on the reverfe of the coin in queftion. 
But that this is the true import of the word to which 
that letter belongs, I muft by no means take upon me 
pofitively to affirm. 


VI. 

The medals of the Ptetorian family ff milar to that 
I have been confidcring Havercamp ( x 7) takes to 
have been ftruck in the time of the civil war, that 
fucceeded Julius Caefar’s death j in which, perhaps, 
he may not be very remote from truth, though this 
he has not irrefragably proved. If it ffiould, how- 
ever, be allowed probable by the learned, the coin 
before me, which rauft be nearly of the fame date 
with that war, will feem to have preceded about 
forty years the birth of Christ. 


(15) Vicl, Anton. Francife. Gor. ubi fup. p. a«4. 215. Sain. 
PitHV", in Lex. Anti^uHat. Rurmmr. paiT. aliofque amhor. quam 
pluiim. 

(16) Fabrett, injeripi, AniSqu. cap. ix. p. 63a. Sig. H.ivcrtv 
ubifup. p. 324, 369. Amflelivdaini, 1734. Vid. ctiam Vulp. 

Lau Pref&n. torn. III. cap, v. p. 98, & ll-qq. 

(xi) Sig, Havcrc. ubi fup. p. 325. 

vn. 
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VII. 

Who P. Cofinius, whofc name feemsto have been 
hunr'ic'd down to us by the Denarius I have been at* 
tcnijiiing here to explain, was, or what was the par- 
ticular mode of his connedlion with M. Plajtorius, by 
whom the piece was ftruck, i cannot at prefent, for 
want of fufllcient light from antient hiftoiy, and 
authentic Roman monuments, take upon me to 
decide. But this I may be allowed to fay, that the 
piece before me is the only coin of the Cofinian 
family that has hitherto cfcaped the ravages of time. 
That the Cofinian family was of fome note in Rome, 
we may infer, not only from the very curious dena- 
rius that is the objedf of my attention here, but like- 
wife from two or three antient ( 1 8) Roman inferip- 
tions, which have preferved to us the name of that 
family. As for M. Plaetorius, mentioned on the 
denarius before me, (19) and other firailar coins, he 
was, according to M. Havercamp, (20) queftor to 
Brutus, one of Cajfar’s murderers ; and the piece I 
am endeavouring to explain firft appeared, as already 
obferved, a little (21) after that emperor’s death. 
The Etrufean letters were not then iutirely out of 
ufe : nay, they were not totally difufed in fome parts 
of Italy, and particularly at (22) Falerii, a confidcrablc 

(18) Jan. Grutcr. Cerp. infeript, ex men/. %. Gesrgt Grav, 
p. CMLXXI. 9. DCLVIII. I. Amftciiedami, 1707. Ludovic. 
Anton. Murator. Nev. ’fhsfmr,Vtt. injeripi, p. DCCXCIV. 7, 
Mediolani, 1740. 

(19) Vid. I. Vaill. & Sig. Haverc. in fam. Plater. 

(ao) Sig. Haverc. ubi fup, p, 325. 

(21) Id. ibid. 

; (aa) Strab, Gtegr. Lib. V, 

K 2 
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number of years after that tragical event This we 
learn from Strabo, who flourifhed when Tiberius 
fat upon the imperial throne. 

viir. 

Having now finifhed my attempt to elucidate a 
very curious inedited Etrufcan coin, highly meriting, 
the attention of the learned j I would flatter myfelf, 
that an acquifition is hereby made to the fciencc of 
antient medals, and confequently that this paper may 
prove not altogether unacceptable to the Royal 
Society. You will therefore be pleafed to lay it be- 
fore that very learned and moft illuftrious body ; and 
believe me to be, with all pofiible conlideratioa and 
efteem. 


S I R> 

Your much obligcdi, 
and very affedlionatc,. 
humble Servant,, 


Chrift-Church, Oxoa. 
Oil, 10, 1771. 


John SwintoUk 


IX. ^ 
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IX, A DeduBion of the §luantity of the 
Suns Parallax from the Comparifon of the 
feveral Ohfervations of the late Tranjit of 
Venus, made in Europe, with thofe made 
in George Ifland in the South Seas; 
Communicated by Mr. Euler, jun. Secret- 
tary of the Imperial Academy of Peters- 
burg % in a Letter to Charles Morton, 
M. D. Sec. R. S. and Acad, imper. Pc- 
troburg, Soc.. 


lLead Marchs,|^BSERVATrONES noviffimi tranf- 

Veneris ante difcuiira Solis,. 
A. 1769, in infula maris Auftralis, King George: 
Ifland difta iniUtutas, calculo nuper fubjecit acade- 
inicus nofter D. Lexcll, carumquc comparatiunem- 


cum obfemtionibus celebratiffimi hujus phacnomeni- 
in Europa fa£hs inftituit, ut quantitatem parallaxis^ 
Solaris erueret. Longum omnino foret, fi otnniumi 


calculorum ab ipfo inftitutorum juflam heic adferre. 
vellemus expofltionem, idcmque ctiam minus ne- 
ceflarium, quuro diflertatio qus hac de re conferipta,, 
Tomo XVI. noftrorum Commentariorum inrerenda 


Ut j fumma igitur tantum capita conclufionum in- 
ventarum perftringcre fufFcccrit. In antccefllun vero» 
« rc eft monuifle, mctliodum ab ipfo adhibitami 
eandem efte, quam llluftr, Eulerus invenit et quaa in: 
s garii. 
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part. II. Tom. XIV. nov. Comment, fufe explicata 
fuit. 

Siquidem obfervationes contafluiim externorum 
fupcr infula King George inflitnt®, cum monientis 
pro contadibus internis allatis, non iatia bcnc con- 
ientifc videantur, audor nodcr duos caius feparatim 
fibi confidcrandos cfl'e ratits eft, priorem quo ratio 
habetur tarn contaduum externorum, quam inter- 
norum, alterum vero, quo contadus tantum interni 
adhibentur. Combinatione autem fada obfervati- 
onum infulas King George cum iis in Europa infti- 
tutis, pro priori cafu inventa eft parallaxis Solis hori- 
zontalis 9r=8, 68— 0,0077 pro poftcriori 7r=8,58 
—0,0080^; ubi notandura eft y lignificare corredi- 
oncm latitudinis gcocentricjE Veneris pro aftumto tem- 
pore conjundionis. Dum fimili ratione obfervationes 
in Fortalitio Principis Wallia; ad Sinum Hudfonis 
fadae, cum Europeis comparantur, habetur pro 
priori calii 7r=:8,82— o,®oi9_7 et propofteriori wrr 
8,74 — 0,002 2^7. Obfervationes denique Californi- 
enfes, cum Europeis coraparatas prsebent ir=8,6i 
— 0,00627. Ut inter has conclufiones medium 
quoddam "ad veritatem proxime accedens cligi 
pofict, notandutn omnino fuit, fingulis earum eo 
majorera certitudinis gradum tribui deberc, quanto 
majorcs fuerint cocfficientes, quibus litera w in illis 
.acquationibus afteda deprehenditur, ex quibus valorcs 
fupra allati hujus quantitatis eliciti funtj quo major 
enim hujufmodi coefficiens fuerit, co fane minorera 
influxum errores in obfervando commifti habebunt, 
ad vcfum valorem Parallaxis immutandum, Proba- 
bilitates igitur conclufionum ex fingulis obfervationi- 
bus Amcricanis dedudarum hoc modo aeftimando, 

inventum 
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inventmn eft, cas rcfpcftive habcnclas cfle proportlo- 
nales miineris 1 1 , 8, et 4. Porro ut ob(l;rvationes 
major! fide digna; ab incertioribus fcccrni poilent, 
audtor nofter trcs ftaUiit hypothcfes; i.quainodo 
fupra dido medium lumitur cx concluiionibus qua; 
inveniuntur, dum omnes line dilcriminc obfcrvationcs 
in ufum vocantur et pro qua liabetur w=:8,63 — 
0,0063 y; 2. qua pro infula Regis Gcorgii mo- 
menta folum contaduum internonun in computum 
ducuntur, unde deducitur ^-=8,57 — 0,0057^, et 
3. denique qua obfcrvationcs contaduum externorum 
ad Sinum piudfonls fada; cxclnduntnr, qua: prje- 
bet ?r=8,62 — 0,00657. Q«um tamcn nulla 
fufficiens adelle videatur ratio cur momenta con- 
taduum externorum ad Sinum Iludtbnis pro dubiia 
haberi deberent, medio quad fumto, inter media ex 
binis pofterioribus hypothefibus deduda parallaxis 
tuto ftatui pofle videtur crrr8,6o — 0,0067. Ad 
hujus conclufionis ultcriorem verificatbnem, linguhe 
obiervationes Americana; comparauu f'ucnint cum 
iis in Lapponia fiidis, ub'i tarn ingreffum qnam egref- 
fum Veneris obfervare licuit, liijuidcm pro hujulinndi 
obfervationibus, errores qui ex longitudinibus fucor lun 
perperam asftimatis in parallaxin redundant fere 
nuliius funt momenU. Turn autem mediis mi fupra 
didum eft eaptis, invent! funt pro fingulis tiilms b.y- 
pothefibus fequentes valores iplins tt: 

I, 9r=H,68 — 0,00767. 2. ' 7 rrr. 8,67 — 0,00747. 
3, 9r=:8, 62— 0,00777. Hiu aiitcm conchiliones a 
fupra iuventis non magis diferepam, cpiam ut liivcr- 
fitatis ratio cx leviufculis obfervationum crrc'rii'us 
facile reddi queat. Ex fingulis deni(pie uldcrvatit mi- 
bus Amcricanis inter ic collatis llquentcs eJiciti limt 

valores 
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valores ipfius ir ; ex contadibuS extetnis ad Sitiutn 
Hudfonis et fuper infula King George 7r=9,i6 — 
0,0 u y 't ex contaitibus internis in iifijem locis 
^ = 8,47 — 0,01 1 7; ex contadibus internis ad 
Sinum Hudfonis et Californiae 7r=8,46 — 0,00967; 
cx contadibus denique internis California) et luper 
Regis Georgii infula ■?r=:B,48 — 0,00127. 

Quod conclufionena ex contadibus externis dcduc- 
tam attinet, facile quidem liquet, earn plus jufto a veri- 
tate aberrare; quod vero determinationcs ex contadibus 
internis derivatae, quafi in alteram partem peccent par- 
allaxin fuprainventaaliquantominorem exhibentes, ex 
erroribus obfervationum facile admittendis provenire 
potuit. Ad valorem abfolutum ipfius tf affignandum, 
quum jam requiratur, ut vera magnitudo corredionis 
7 innotefcat, ea follicite quoque determinanda fuit j 
momenta autem contaduum internorum in eo con- 
fentire videntur, quod base corredio circiter 8" flatui 
debear, pofita femidiametro Solis 946, "3 8, qua) me- 
dia ell, inter femidiametri valorem a Cel. de la Lande 
alTumptunoi, et quem aftronomi Angli adhibere 
folent. Hoc autem valore pro 7 adhibito, erit par- 
allaxis •7r=8,55 fee. femidiameter autem Veneris 
= a8,6 fee. qutc ultima determinatio ultra 2 aut 3 
partes decimas unius fecundi erronea elTe nequit, 
obfervationibus micrometre objedivo captis cam 
egregie confirmantibus. Si corredio latitudinis ali- 
quanto efict minor, quod cx obfervationibus raicro- 
metricis redditur probabile, quum tamen infra 5" 
certe dcprimi nequeat, parallaxis inde ultra partem 
quinquagefimam fecundi non reddetur dubla. 

Elementa 


7 
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Elementa autctn aftronomica ex valore parallaxis 
deduda jam ita fe habcbunt: conjundio vera Solfc 
ct Vencris geocentrica contlgit 1769 d. 3 Jun. 

10’' 3' 32'' Temp, medio 
Grcnovicenli 

feu xo 4 45 Tcmp.vero. ■ 

Pro quo momcnto erat, » o / /y 

I. Longitudo Solis et Veneris 2 13 27 20 

3. Latitudogcoc. Veneris 10 i 8 , 8 BOip. 

3. Parallaxis Solis horizontalis 8,55 

Hinc facile clicitur longitudinem geographicam 
loci fuper infula King George, ubi obfervatio 
perada fuit, a meridiano Grenovicenfi ftatui dcberc 
9“ 58' 6 ". 

Quum pro infula Regis Gcorgii ca contaduum 
momenta, in calculo adhibita fuerint, quae a Cel. 
Green affignata deprehendontur, excepto momento 
contadus interni pro ingreffu, ubi momentum a Cel. 
Dod. Solander notatum, in ufum fuit vocatiitn, 
mcrito difpiciendum crat, quam fubeat parallaxis 
mutationera, fi alia contaduum momenta pro hoc 
loco notata adhibita fuideot. Quod igicur contadus 
intemos attinet, duas fupponere licuit hypbthefes bina 
quad extrema in fe continentes, priorem qua obfer- 
vatio contadus interni pro ingreffu a Cel. Green 
fada cum ea contadus interni pro egreffu a Cl. Cook: 
inftituta' combinatur, pofteriorem qua mutata vice 
obliervatio prioris contadus interni a D"® Cook fada 
combinatur cum momcnto pofterioris contadus in- 
teroi a Ccl. Green affignato. Prior hypothecs dat 
parallaxin ir= 8,48—0,00807, poftcrior vero 
8,65 — 0,00807, ubi medium 7rs=:B,57 — 0,00807 
. Voa^, LXII. « L vix 
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Vix dtffert a determinatione ante adhibita. De mo« 
mentis contaiStuum cxternorum gencratim quidem 
liquet, ea cum obfervationibus internorum nequaquariTi 
conciliari pofle, queniam mora inter utriuiquc generis 
(jontadtus vera inulto minor obfervata dt j quo certius 
tanicn conftaret prtccipuam aberrationis caufam in 
cont.i 61 :ibus externis efle quterciKiam, (equenti niodo 
in exadfeitudinem moinentoruni tam contadibus ex- 
ternis quam internis rerpondentium, audori noflro 
inqulrcre ' iruni eft. Moiiienia contiuHuum inter- 
norum, cum obfervatione cjuftkin contadus pro in- 
grcflli Grenovici a Celeb. Mafkelyne fadla connparat, 
indeque deducit afruintam longitudincm pro King 
G’corge Jilatid a a"’ vcl 25" eJTc augendatn: hac 
dcindc momenta fimiliter comparando cum obferva- 
tione contadua interni pro' egreftu in Gurjef a Cel. 
Lowits inftituta, invenit candem longitudinem 35 
vcl 20'' efie augendatn, ex quo qiuim hacc corredio 
per qnatuor diverii generis comparaiioncs fere eadcui 
prodeat, concludendi rationcm habere fibi vUuseft, in 
contadtibus internis graves errores latere nequaquam 
•probftbile cfie» Dorn pro contadibus externis fimile 
laftituendura fuit cxaiuen, ne viJeretur parallaxiii 
jMuis parvam iuppolbille, ftudio niaxiniam ciegitqu® 
ex his contadibus deducipoteft, fcilicet 7r=:9,04— 
0,00737, unde deducit corredionem longitudinis 
geographicffi pro King George Ifland ad 3 a" alTur- 
gere. Foftmodum fada coinbiaationo bittoruin coi»- 
t-iduLim externorum, cum obiervationc coatadus 
intcnii pro egreftu in Wurdhus a Hev. P.tt, Hell iii- 
ftituta, invenit corredionem loagitudinis per unam 
■coniparatiouctn prodiie 49 fee, per alteram vero 16, 
tpiffi infignis diferepautia certc non nifi ab rntwrlitti- 

(U09 
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dine contaduum extcrnomm pro infula King GeoTgs 
oriri pc'teft, fiquidcm longitude Wardhufii vix ulTna 
5" efle poflit clubia. 

Quouiam plurimis aftronomis placiiit parailaxiu 
muUo majorem adhibere, quam qua; nunc invent;^ 
fuit, oper® etiam pretium crat diiquircre, quoulque 
errores obfervationum pro coiua^libus internis per- 
tingere debcant, fi parallaxis fupponatur vel 9 vel 
10 fecundorum. Inventum autem fuit pro paral-r 
laxi 9'', fi bini contadus interni pro Infula Regis 
Geofgii, cum ejulclem nominis Europeis conferan- 
tur, fummam errorum ad 40 fere fccunda increfcerc^ 
pro parallaxi autem i o fee, earn duobus minutis pri- 
mis minorem fupponi non poffe, quorum ut pofterius 
abfurdum» ita prius quoque valdc improbabile vi- 
detur. 

Deinde expendendum quoque fuit, utrum cx ob- 
fefvationibus diftantiarum minimarum, certi quic- 
quam de parallaxi Solis concludi pofllt. Si autem 
comparatio inftituatur diftanti® minim® pro Infula 
Kin^ George invent® cum diftantis ad finum Hudfoni!!, 
Noritoni in Penfylvania, et Nov® Angli® a Cl. Win- 
throp menfuratis, inveniuntur pro parallixi hi valorcs 
sr = vel vel «• = 9", 97, quo- 

rum diflenfus jam certiffimo eft imiicio quam parum 
fidei hujufmodi obfervationibus tribui debeat, in 
quaftionc hujus generis decidenda. C®terura fi fu- 
erint, qui ex his menfuris parallaxin 9'' vel etiam 
10 fee. deduccre velint, ab illis Icquentis dubiiplenam 
iblutionem merito expedamus : qui fiat, ut potius 
fupponi debcat, fingulis obfervationibus contaduum 
internorum a tot obfervatoribus inftitutis, ad mini- 
mum errores ao fee. vcl 30 fee. inclTe, quam biui'; 



1 ' , 

tt«B menfura diftantiarutn mimmafum micro- 
rIMro captas a aut 3 fecundorum erroribus obnoxias 
elTc ? Denique et audtori noftro placuit quaBdani adr* 
jicere de effedtct atmofphaerae Veneris ad durationcin 
tranfitus imminuendam j obfervavit autem haac qusef- 
tionem in dubio relinqacndam’eflc, donee exadlimme 
determinare licueiit, tain latitudinem gcoccntricain 
Veneris, feu diftantiam minimam veram, quam ac* 
curatam menfuratn diaraetri Solis, 

Prajterea reticenduin quoque non cfl:, eundcro 
D. Lexdl obfervationes fuper diftantias raarginum 
Solis et Veneris miniaias, Noritoni inftkutas, quas 
illuftr. Societas Scieniiarum nobifeum commumcavk, 
calculo fubjecide, et ex pulchcrrimoconlenfu flagula* 
rum fcr9;,objEbrvatio«ui«» concluftffe hani; dyi0»ntiw 
njiniuiato fore 10' lo" polita femi-diametro SeJts 
^47'*, feu etiam 10'' 9'' polita femi-diametro Soli# 
945^^5 wti celeb. Maflidync cam aflignare Met. 
Exifbmat autem idem D. T..excU utrnm(|ue diftaDdv 
minimsB quantitatem uno fecundo augeri paSe, 4|uia 
‘ ' jeOh mstr- 

lores efle captas, quam quod in defedu pcccavcrint. 
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*X. A Letter to the Rev, Mr* Maikelyne, 
AJironomer Royal,. F. R. S. accompany’- 
ing a nm Chart of the Red Sea, <^ith two 
Draughts of the Roads of Moclia and 
Judda, and fever al Ohfervations made 
during a Voyage on that Sea, by Capt* 
Charles Newland. 

SIR, 

Read March 12, TT Beg le^ve to lay before you a chart 
■'JL of the Red Sea, conftrufted from 
materials that 1 became pofleflcd of, during my refi- 
dence in the Eaft Indias; which chart, upon my 
voyage to Mocha and Judda, I experienced to be 
the beft I have ever feen. The only material error 
that I ever difeovered in it, is, that the Abyffinian 
Ihore oppofite Mocha is placed too far to the weft- 
ward by 25 or 30 miles, and that there are feveral 
fmall iflands upon the fame fliore, not taken notice 
of in any other chart j which iflands I have marked 
in the chart I now fend you (See Tab. Ilf.) toge- 
ther with two draughts of the roads of Mocha 
and Judda (Tab. IV.), which, if you think will be 
of any utility, are entirely at your fervice. 

lam, SIR, 

With the utmoft relpe€t, 

your moft obedient humble ifeiftot, 
’Cha^. Newland. 


Longitude 
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Longitude of Judda by 1 2 Diftances of the j from 0 • 

O / /1/ 

Work’d by the Britifli Mariner’s Guide 39 53 45 
And by the Ephemeris for 1 769 40 i 7 

Difference 7 22 

By Jupiter’s Satellites ; 39 2^ 45 E. 

By 5 and 40 i 7 E, 

34 22 
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XI. Remarks and Ohfervatkns made on 
hoard the Ship Kelfall, on a Voyage to 
Judda and Mocha, in 1769, ^ the 
Same. 


Read Marcli i a, 
1772. 


I 


N my run from Socatra to Cape 
Aden, I made the dift. 8“ 20' W. 


and from Cochin 29° 39' W. The latitude of the 
above Cape is laid down in moft books and charts 
in 13*’ N. which I find is about 1 5 miles too much 


to the northward, according to the obfervation I 
took on the loth of February 1769, as well as three 
other very good obfervers: by the medium of the 
whole we made the latitude 12“ 41' N. the Cape 
then bore N. N. W. | W.dift. 5 miles which, gives 
near 4' of latitude j that, added to 12° '41' N. 
gives 1 2® 45' N. for the latitude of the fouthernmoft 
point of the Cape. 

This cape, or headland, is one of the moft re- 


markable I ever faw, when coming from the eaft- 
ward i it is fo very fiigh and rugged, that it may be 
feen, 1 believe, 1 5 leagues at leaft, in fine weather. 
The tops of thofe ragged rocks referable fo iriany 
chimneys and Ipiresj and, as you approach the 
cape, you fee a zigi^ag wall, or whitifh patl^tyay* 
cut through the rocks, not at a very gre^t diftance 
from the waterfi 4 «i ^ helow this, at ihc S. E. 

' end, 
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end, you will fee fomething that looks very like two 
molques j but this cannot be feen at a greater diftance 
than 4 or 5 leagues j but when it is, you may be 
certain it is Cape Aden, and may then fleer your 
courfe for Babelmandel accordingly. 

A little to the weflward of this cape, there is an~ 
other high craggy headland, equally high and 
craggy as that of Aden, between which two there is 
an opening, very much refembling a fmall narrow 
flreight, but in reality it is only a deep bay, the bot- 
tom of which is very low land, fo low, that it can- 
not be feen from the mafl-head, except you are 
ciofe in Ihore : by this deception, people have mif- 
taken it for the Streight of Babelmandel, and have 
been fo far embayed, before they perceived their 
miflake, that it was with the greatdl: difficulty they 
got out again. 

On each fide of this bay lies a large rock, juft at 
the entrance, and.at about a quarter of a mile front 
the fhore : when thefe are feen, you may be fhre it 
is not the Streight of Babelmandel. Was a fhip to 
fall in with this place, and bad not had an obfervation 
for fome days before, I think it would be very cafy 
to miftake one for the other j there is only this dif- 
'fbfehce,; that Cape Aden is high and rugged, and 
Kitethajiider is rather loW and fmooth, and the 
iflahd (ds' the Dircdlory obferves) makes like a 
■gunner’s coin. . ■ 

"the beft courfe tq fteer from Cape Aden to Saint 
Anthony is W. by S. W the compafs, and that will 
carry you clear Of the ffioal lying off thatpoint. 1 
ritedethe diftance between Caipe Aden and Cape Saldt 

fun, jy leagues ; thefetter 
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tape is high land, and may be feen in fair weather 
aboat I a leagues. 

N. B. When Cape Aden bore N. N. W, f W, 
about 5 miles, I had 40 fathotn, coarfe fand 
and fmall {hells, the opening of the fmall bay 
appeared like the narrow Streight of Ba- 
belmandel, N. W. 

Thus fheweth Cape Aden C, when the opening 
A bears W. N. W. | N. diftance about 4 miles. 
Tab. V. Fig. 1. 

Thus fheweth Cape Aden, when coming from 
the eaftward, at the diftance of about 7 leagues, 
and when it bears about W. by N. Fig. a. 

To give any diredtions for failing through the 
narrow Streight of Babel mandel, and from thence 
to Mocha road, would be needlefs, as they are fo 
extremely good in the Eaft India Diredory, as alfofof 
anchoring and failing into the road, with proper 
bearings, and diftance to anchor from the town. 

Thus Iheweth Cape Babelmandcl* when it bears 
N. W. by W. diftance 6 or 7 leagues. Fig. 3. 

Thus fheweth Cape Aden, when it bears W> by N. 
JO or I’r leagues, Fig. 4. 

■ From Mocha towards Judda, the iiknds of Jebbd-* 
Zekter^ Alpric are pretty large, and may be wcn 
clear weaihcr 7 or 8 leagues} ftiey 

' and 

bears ftom'Mochd^W. by W. nearly, diftance 

VoL. LXII. M about 
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about 40 miles. A little to the northward of thoft 
iflands lies Jebbel-Zcker, a very high large ifland» 
that may be feen in fair weather 12 or 13 leagues. 
,Very near this ifland, of the N. E. fide, lie three 
fmall ones, not difcerniblc at a diftance of 4 leagues. 
The N. end of the large ifland Jcbbel-Zekcr lies iti 
the, latitude of 14“ jo' N. 

•in coafting along the Arabian fliorc, abreaft of tlie 
large ifland, care muft be taken not to come too 
near the fliore, as there is a flioal water, between the 
mofque of Cape Name ahd Cap? Nant?l, 7 or 8 miles 
from the ihore, and foul ground, with overfalls. The 
edge of this bank is very fteep too ; for when I was 
from the fliore about the jtbove diflance, I Lad pre- 
fently.from, 20 to 7;fatl?pd;i,yw;atcrj,.stnd then 6 fathom. 
I immediately hauled offj and deepened my water 
again very fbon* to ,13, 14, and then ao fathomsi, as 
may be feen.byjthe foundings in the draught, Tnb. IV. 

The true c,o,urfe from Jcbbcl-Zckcr to the Subu-. 
gars 'is N..W. by N.; diftance ao leagues. Thofe. 
iflands ate extremely well laid down in throe different, 
charts -I' have, met with for the Red Sea j they trench; 
away about N. N. W. and S. S» E. and extend 
l-om N.,; t© S. about 20. miles j they are nine, in 
huj!3i,faw and; npt very high,, jiowcver, 1 believe 

from the maft- 

head 7 dt > 8 d%uc 8 } the ktitufle of the S. and N. 
ends 14*57^10 1 4 ® 

, ,.N.' of *th©«, 'iflanda^liet ^ a , low wh,itc jfland 
(whick {.• callj-Santiy'M^d). all round 

-^tlj which, the 

Itemed, fram’ the' .man-head, to mc^d from.. 
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diftance, and never had lefs than 26 fathom, fandy 
ground. Two or 3 miles within me, appeared like 
very ilioal water. Its latitude is 15° 22' N. 

About 40 miles N. N. E. from the Subugars, lies 
die Illand Comoran, a very low blackifh idand, 
trenching away N.W. and S.S.E. excepting the north 
end, which turns off fuddenly, and ftretches away 
N. N. E. When at the diftance of about 5 miles 
from this ifland, I had 23 fathom water, hard land 
and gravel ftones, at the fame time it-bore E. N. E. .and, 
when the body bore N. E. diftance about 6 miles, I 
faw a large fquare white houfe near the waterfide. 

N. W. by N. by the compaft, from the Subu- 
gars, lies the Illand Jebbel-Tar, diftance about 
25 miles. This ifland is of a moderate height, and 
may be feen 9 or 10 leagues from the maft-head, in 
clear weather j its latitude is about 15° 36^ N. and 
when it bore W. about 10 miles, I had 33 fathom 
water, a fandy bottom. 

After taking your departure from this ifland, when 
bound to Judda, the beft courfe to fteer is 
N. N. W. i W. which is near the mid channel ; by 
fo doing, you may run boldly on all night, without 
fear. 

From Jebbel-Tar to die fmall iflands on the Ara- 
bian fide, laid down in about 1 8° N. latitude, I made 
the courfe N. 22° 49.', W. diftance 159 miles. It 
was about fun-fet when I firft faw two of thofe 
iflands j they then bore from N. E. to S. E. by S. 
diftance from the neareft of them about 6 miles, ar^ 
breakers 3, little to the fouthvVard about 5 miles*,, 
fouthernmoftiCtf lhefe of 

iT 2' N. according* td lbiiy beaming and diftance at' 

M 2 iun»ifet4 
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fun-fet,} they are very low, bat long, and ftretch 
to the northward j I had no foundings. So fathom at 


the above diftance. 

From the above iflands I faw no dangers, till I 
was in the latitude of 19" 24^ N. (upon the Ethi- 
opian Ihore), when I faw breakers j and a little to 
the N. W. of them I law a low fandy ifland, that 
cannot poffibly be feen at a greater diftance tlwn 
6 or 7 miles j at the fame time I faw two high iflands 
to. the weft and northward of them, diftance 8 or 
10 leagues. 

And, upon the eaftern or Arabian Ihore, in ftie 
latitude of 20“ 14' N. I faw a low fmall fandy ifland j 
and 3 or 4 miles farther to the northward, an- 
other. ifland, about the fisse of the former,, 

iieither of which can ^ feen, in clear weather, at a 


greater diftance than 5 leagues. At the ikme time, a 
little to the northward and weftward withal, I faw 
breakers very plain from the lhip’'5d<;c|c i thofc iftiands 
were called (by the pHot I had on board) Marfaha- 
ram ; he at the fame time informed me, that it was very 
dangerous to go to the eaftward of them, it being 
nothing but Ihoals. and rocks. When you are to the 
no^^Mfatd of tbefo iflands and breakers, you will lee 
lhe(|fl^:|apd OfQoofs, at the diftance of 14 leagues, 
th? whi^h^i^ very dangerous without 

a piloti ka wioil .aft thf t/eft of the coaft quite to 
Juddai, it 'being' fo lnpiji^befed with rocks and ftjoals j 
and what makes U the iworti hazardous is, there being 
no foundings till you cow, hard fteep 
‘^d^bank, ora ledge of rocks.; therefoif,<fi.k, will be ab» 
to take a pflot on boai'd, In pr about 
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fortunate as to get ,one before you come near Judda, 
it would be moft certainly prudent to keep 30 or 40 
miles from the fliore, at leaft fo far that you Caa 
but juft difcern the high land of Goofs and Gedan, 
at which- diftance there is no danger. Although- 
this may appear a great diftance for the pilots to 
come olF to the Ihip, yet they will immediately do 
it as foon as they bear your gun, and not till then. 

It is indeed amazing, and almoft incredible to be told,, 
how far thefe pilots will hear the guns on aftillmorning, 
or evening, which are theproper times for the guns tOf 
be fired. Obferve to fire the firft as foon as you fee- 
the fun appear in the horizon, and thefecond as foon. 
as the lower limb is juft out of the water; in the 
evening, the firft as foon as the lower limb touches 
the water, and the fecond when the upper limb is 
below the horizon. Four firings in one day is all that 
are neceffary; but they are to be repeated every day 
till you get a pilot, They.know pretty near the time 
the India Ihips will arrive, and go down to the water 
fide every night and morning, and juft as the fun is 
rifing or fctting, they lay their ear clofe to the ground 
for mree or four minutes, and pretend to fay, that 
if a fhip is not more than two or two and a half 
degrees diftance when the gun is fired, they caa. 
either hear the report or find the ground flrake under 
them } upon which they take a boat and come off tO' 
pilot you in.. This may feem a little extraordinary to 
a perfon that never was there; but, however ftrange 
it maiy appear, , I was aflured by a gentleman of (yp'f- 
doubted veracity, that he run by the log 5^' miles 
from the time ot t^^o Tfl tbfe' rhorni 

till he faw the pilot, in the evening; and when he 
. . came. 
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cameDn-board, he declared that he heard the two 
guns that morning at iun-riling, upon the ftrciigth 
of which, he took his boat and put off. 

■ To fail into Judda harbour, or rather road, without 
a. pilot* would beimpoliiblc for a ftrangcr, there being 
fo many fand-^banks and Ihelves of rocks ; but when 
you are in, it is one of the fafeft places that can 
poffibly be j you may make your fliip faft with any 
old junk, and there is no danger, though you arc 
furrounded with nothing but rocks and funds. 

The beft bearing for anchoring is tlic great Mofqiie 
E. by S. and the extremes of the land from S. by E. 
to N. N. W. diftance from the landing-place about 
■two miles. 

■ • ’t/kfitude of Judda 21 28 ' N. 

Longitude Ditto 39 26 45 E. 

Variation of the compafs 1 1 52 W, 

I left Judda the 30th of July 1769, and pafled 
by the grap ffioals (lying in the latitude of ai* 
20' N.) at about a mile’s diftance, from whicli 
I took my departure and made my courfe the firft: 

, day jS, 24° W. dift. 56 milesj the fecond day, S. 1 5“ E. 
dlft, ipo miles. On the third day about 6 o’clock 
in af^rnopn I faw a very high land on the Ethi- 
opian ttiore '(atjdut thi lantudc of 18“ 38' N.)and 
feme fmall iftand^ a ftftlc tQ tHe Northward of it} the 
high land bore about W. N. W, and tbeftnall iflands 
N. W. dift. from the ,a|}ont 10 leagues j 

we had then run from tbe (SfablSiuii 19.5 doiles. 

jPjOjm 
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From the (hip’s place at 6 P. M. run about 68 
min. S. S. E. by the compafs, and then made a low 
long fandy illand bearing S. W. about 8 miles on the 
fame (hore, on the South end of which are“ breakers 
that may be feen 8 or 9 miles j the middle of this 
ifland lies in or near the latitude of 1 6 ° 42'' N. from 
thence to Jebbel-Tar the diftance is 128 miles, in a 
direft S. E. courfe by the compafs. 

Thus (heweth the ifland of. Jebbel-^Tar, when it 
bears by S. dift. about 10 miles j Tab. V. fig. 5. 

From Jebbel-Tar to Jebbel-Zeker, the courfe is 
by the compafs S. E. by S. diftance about 100 miles : . 
the palTage to the Weftward of it I had been 
informed was a very good one, but I find by experi- 
. ence it is not fo good as that to the Eaftward of it ; nor 
do I think it fo fafe to go that paflage in. the night, 
except you are clofe to the ifland before it is dark, and 
well to the Southward of the large Jebbel-Zeker, fo 
that you can fee the. Southernmoft of the fmall 
Jebbel-Zeker Alories, as I found a very flrrong cur- 
rent fetting upon the Abyflinian (hore, and to the 
Southward withal. On the evening of the 4th of 
Auguft at fun-fet, the large Jebbel-Zeker bore E. 
by S, diftance about 4 leagues, and the Southernmoft 
one S. S. E. half E. Having a very fine wind, and 
wanting to be at Mocha very much, I carried a mo- 
derate (ail^and fleered from fun-fet till 8 o’clock South 
about 7 mileS) from 8 till 10 S. by E. 7 miles, from 
10 till 12 S.S.E. 7, miles, and then bore away, con- 
cluding my felf well to the South ward, of all the, 
ifland s of Jebbel-Zeker Alorie5 and indeed had ffijr 
draught been 'gcpdfi4pfij^f^l .£pet with f 

flaould have been clejft of every thing according to . 

' ■ ®y. 
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my run, which gave me about 5 miles to the South- 
ward of the Southernmoft Jebbel-Zeker j but to my 
gccat furprize, juft as I was bearing away, I l.iw two 
iflancis right a-head, within about half a mile of us. 
We were then going at the rate of 4 knots: I imme- 
diately hauled off to the S. W. and foon after S. 
till I thought we' were quite clear, and then (about 
two o’clock) going to bear away a fecond time, we 
difeovered two very fmall iflands, lefs than a mile 
from us, right a-head, upon which I ftiortencd fail, 
and laid the fhip’s head to the Weftward till day-light, 
when I perceived myfelf furrounded with a parcel of 
fmall iflands (not laid down in any chart), about 
half way between Jebbel-Zeker Alories and the 
Abyflinian fhore. It falling little Wind* and the cur- 
rerit dHvirig me very faft upon the Abyflhfljlh'fhore, 
I let go my anchor in 27 fathom fandy bottom, and 
there laid till 10 in the morning, when a breeze of 
wind iprung up from the Northward j I then im- 
mediately hove up my anchor, and flood over for 
Mocha fleering N. 77“ E. diftance 39 miles : when 
at anchor, I wa's about 3 miles from the Abyflinian 
fhore, and about half a mile from a large rock, or 
rather a fmall ifland. While I was among thefe 
iflands* I faw no breakers or fhoal water j die Icaft 
vD-ater wse, bad was 27 fathom, and never more than 
40 fathdtfi, and moflly fandy ground. Moft of thefe 
Imall iflands I have marked in my chart, pretty near 
as they bear from each other j the diftance from the 
Abyflinian to the Arabian &ore iijlfiot more than 
40 or 45 miles (about 25' N.) 

though in moft charts it is made to meafore from 70 
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too much i for, fuppofing an error in my run from 
fhore to fhore lo miles, it would only make the 
diftance 50 miles, which is 25 or 30 miles lefs than 
the charts give. 

Latitude obferved at Mocha 13“ 23' N. 
Variation of the compals 12“ 33' W. 




Voir* LXH'« 


N. 
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XII. An eafy Methd to diftill frcjh Water 
from Salt Water at Sea j by 6V^>if.Ncwland. 

Read March 1 2, Y | ^ H E materials neceffary for this 
JL procefs are the following i a cop- 
per or iron pot of 1 5 or 20 gallons, an empty cafk, 
fome Iheet lead, a ftnall jar, a few wood-alhes or 
foap, and billet-wood for fcwcl. See Tab. V. fig, 6. 
where A is the ftill or pot \ B the pipe or worm ; 
C the worm-tubj D Ae receiver} EE the fugongor 
fire-place } and / the plug-hole to put in water. 

First, In order to make my pipe or worm B, 
I took as much flieet lead as I thought was fufll- 
cient for the purpofe, and beat it on a fpongo ftaff to 
make it round : this being done, I was fomewhat at 
a lofs for folder; however, I ilipplied that defici- 
ency with good pafte and dungcrec (or thin canvas) 
laid well on, and over that, a fecond coat of pafte 
and dungerec, and then a covering of fmall ccrcd 
line hove clofe together and very tight round, over 
which I: put my third coat of pafte and dungerec, 
'which t found, to my great fatisfa^lion, was fiifKcicnt 
to keep it from blowing. The next thing was to 
fix my pipe B in the pot or ftill head A. When I hud 
well fecured the pot in the fagong E E. I filled it 
about two thirds full of fait water (about ry gallons), 
with which I mixt two or three double kmdfiilis of 
wjQdd-ajfiies, and ftirred it well togctlicr, in order to 
fbften the fait water; i theft ftxt the-li^ (^lifch was 

' ■ " made 
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made of plank 3 inches thick) in which there are 
two. holes, one for, the end of the pipe, the other to 
put in water as occafion requires, without taking 
off the lid. It muft be well obferved, that the end of 
the pipe is not put more than 2 or 3 inches within 
the ftill head ; for, .Ihould it be put too far in, when 
the water boils, the bubbles, or faline particles get 
into the end of the pipe, and make the water brackilh 
in the receiver. D. To prevent the fteam' from 
coming out at the plug-hole f or lid A, I made a 
kind of mortar, with wood-alhes, fait water, and 
rope cut very fmall and beat well together, and then 
applied it thereto, which anfwered my purpofe ex- 
tremely well. Now my pipe is fixt in the ftill-head, I 
fhall proceed in the next place to carry it through 
the worm tub C into the receiver D. My worm-tub 
is nothing more than an empty calk with one of the 
heads taken out, and in each fide a round hole cut, 
of about 3 inches diameter, for the pipe B to pafs 
through into the receiver D, which is fixt at a little 
diffance from the tub C. The receiver has alfo a 
wooden lid like that of the ftill-head, with a hole in 
it for the end of the worm to go through into the re- 
ceiver D j care muft be taken, that no fleam comes 
out there, as well as at the ftill-head. An empty jar 
will anfwer the purpofe of a receiver very well. 
Notwithftanding the pipe B paffes through the tub C 
of cold water, your jar will be very hot j I therefore 
thought it neceffary to keep a pcrfon continually 
wetting it with cold water, which not only kept 
the jar from breaking, but made the frefti water 
cold and fit for ufe immediately after the ftill was 

N z taktin 
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taken off. The foregoing direftions ftridly obferved, 
a quantity of 8 or lo gallons will be produced every 
day, each day containing 12 hours. 

Note. Every five or fix hours you muft replenifh* 
the ftill with about five gallons of water, as I found 
xny firfi: ffock confumed about ^ gallon per hour by 
boiling. 


xpi. Oh 



Obfervatiom on the mtlfy Appearance 
of fome Spots of Water in the Sea j by 
the Same. 


Read March | 2 ,TT ha? been remarked bjr Teveral nayi- 
X gators, on their paffiige from Mocha 
to Bombay, Surat, &c. tjbat they had discovered ii^ 
the night fpo.ts of watpr as yyhite as milk, and could 
never affign any rpafon fof it; and many haye heei? 
ib much alarmed, that they have immediately hove 
to and founded; but f never heat’d ,of any body eve^ 
getting ground. In my paflage acrofs thofe fcas in the 
Kelfall, 1 difcoyered all of a fudden, td^out 8 o'ploc^ 
in the evening, the yyater all round me fs white a? 
inilk (intermixt vrith ftreaks or ferpehtine lines of 
black water), I immediately drpw a bucket of it, ajid 
parried it to the light, where it app^red juft as pther 
water ; I drew feveral more, and found it the feme : 
ibme I kept till the next morning, when I could perr 
cejve no difference from that alpngfide. ^e had run 
by the log 50 min. from the time we fiife obfervpd 
ft till dayught, and during all that time the water con-r 
tinned white as milk, but at full daylight it was of 
its ufual colour. The next evening about 7' o’clock 
the water appeared again as white as before; I then 
drew another bopket and carried it to a very dark place, 
and holding my head clofe to the bucket could per^ 

peive, 
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ceive, with my naked ey?, an innumerable quantity 
of animalcules floating about alive, which enlight- 
ened that fmall body of water to an amazing degree. 
From thence I conclude that the whole mafs of water 
muft be filled with this fmall fifli fpawn or animal- 
cules, ahd that this' is Without all doubt the reafon of 
the water’s appearing fo white in the night-time; We 
run by the log, from the time we firft faw it till 
the latter part of the fecond night (the time we lofl: 
fight of it) about 170 miles. 

N. B. Latitude about 15° 10^ N. and S. W. dift. 
from Cape Aden i8^E. 

On the 30th of Auguft 1/60, at 3 o’clock in the 
morning, I faw a comet 8^ 20'’ from^ Aldcbaran 
S, W. and the tail ftreaming to the Weftward. 

I made the rtieridian diftance from Cape Aden to 
Striking Sounding on the Malabar coaft (in the lat, 
hf 14° 2' N.) 27'’3 i'E. 
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XIV. A Letter from Mf\ Peter Dollond, to 
Nevil Mafkelyne, F. R. S. and AJirono- 
mer Royal ; defcribing fame Additions and 
Alterations made to Hadley’s ^adranty 
to render it more fervkeabk at Sea, 


Reverend Sir, 

Read March ag, K | 1 HE particular attention, you have 
1772. always fhown to any improve- 

ment tending to the advantage of aftronomy or na> 
vigation, makes me take the liberty to trouble yoU 
with an account of fome additions and alterations I 
have lately made to the Hadley’s quadrant. 

The general ufe of this inftrument at fea is fo well 
known, that no merltion need ' be made of the im- 
portance of any improvements in the conftrudioh, 
that may render the obfervatioh more exadt, and 
occafion more frequent opportunities of making 
them, 

^he glaffes of the Hadley’s quadrant fllould have 
their two furfaces perfedl planes, and perfectly par- 
allel to each other.' From fcveral years pradice in 
grinding thefe glaflcs, ' f have found out infetbdds of 
making them to great exad^nefs ; but the advantage, 
that fhould arife from the goodnefs of the glafles. 
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has oftentirhcs Seen defeated by the index glais being 
bent by the brafs frame that contains it to prevent 
this, f have contrived the frame, fo that the glafs 
lies on three points, and the part that preffcs againft 
the front of the glafs has alfo three points exadly 
Oppofite to the former. Thefe points are made to 
confine the glafs by three fcrews at the back, that 
ad exadtiy oppofite fo the points between which the 
glafs is placed. This little contrivance may beof fome 
ufe i but the principal improvements arc in the me- 
thods of adjufting the glalTes, particularly for the 
back obferVation. 

The method hitherto pradlifed for adjufting that 
part of the inftrument, by means of tlie oppofite 
horizons at Tea, has been attended with fo many 
difefcUlties that it has fcarce ever been ufed j for fo 
Ktilc dependance could be made on the obfervations 
taken this way, tliat the beft Hadley’s fextants made 
for the purpofes of obferving the diftances of the 
Moon from the Sun or fixed ftars, have been always 
made without the horizon glafs for the back obfer- 
vation j for tyant of which, many valuable oblerva- 
tions of the 'Sun and Moon have been loft, when 
their diftance has exceeded izo degrees. 

Td hiake the adjuftment 6f the back obfervation 
eafjr and I have applied an mdeac to the back 
horizon glafs, by which it may be moved intQi « 
parallel pofition to the index glafs, in order to give 
■it the two adjuftments, in the fame manner as the 
fore horizon glafs is adjufted. Then, by moving 
the index to which the back horizon glafs is fixed, 
go degrees (which is known by the divtfions 
inade parpofe) the ^als 

6 ‘ ^ at 



£ 97 ] 

at. right angles to the inidexglafs, and confequently 
witf'he ptbperly adjnfted for ifife,- andi'thie .dbferr 
vations • may ' be rhade with die iame' accuiracy .by 
this, as by the fore obfervation. ^ ' 

To adjttft the! horfeon glaCes .in the perp^dical^ 
pofitioh to the pldneof the Hi%ument, .i'iaaveconi- 
trived 'to movd each' of thegnhy a..fingle forew, |hat 
goes through the frame of the quadrant, and is turned 
by Qieans of -a milled head at the back, which may 
be done by the obferver- while Jse al looking at the 
objeft. 

To thefe |mpfqvepa.^tS;,.^Sj^r, I have added your 
method of placing darkening glaffes behind the ho- 
rizon glades, which you have been lb kind as to give 
me liberty to ’ apply to my inftruments. Thefe 
glalTes, which ferve for darkening the objedt feen by 
diredt vision, 19 .adjufting the inftrume.ot . by.^beS.ftn 
or Mbdn, T have placed in fuch a maniia to be 
turned behind the fore horizon glafs, or behind the 
back horizon glafs, that they may be, ufed with 
either; there are three of thefe glades of different 
degrees of darknefs; the lighted: or paled: I do 
imagine will be of ufe in taking the Sun’s altitude 
when the horizon appears glaring, which I believe 
often happens by the refledlion of the fea. 

If thefe additions and alterations dbould be thought 
to be real improvements, which I cannot doubt, Sir, 
if they are honoured with your approbation, I hope 
they may ferve in conjundfcion with thole improve- 
ments you have made yoiirfelf in refpedl: to the ob- 
viating ariy podable errors in the pafalleilffliat'bif the 
planes of the Mdex glafe,' and in regard fo the ad- 
'juftnient of the telefebpe parallel to the plane of the 
VoL. JUXII. O quadrant^ 
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quadrant* to extend the ufe of this moft valuable 
nautical infirument, and to add to the exadneis of 
die celeftial obfervadons taken with it to determine 
the longitude at fea. But of thefc particulars 1 need 
fey no more, fince you are, without doubt, in every 
reijpe^l, the propereft perfon to give an account of 
them. 

I am* SIR, 

Your moll; obedient,, 

humble fervant,. 


hondon, Febniaiy 45, 


Peter Dollond. 


XV. 
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XV, Remarks on the Hadley’s ^uadranty- 
tending principally to retmoe the Difficulties 
which have hitherto attended the Ufe of the 
Back-obfervationy and to obviate the 
Errors that might arife from a Want 
of Barallelifm in the two Surfaces of 
the Index-Glafs, By Nevil Maikelyne, 
F, i?. S* Aftremmer Ryah 

Read May z8, fipt H E back obfcrvation with Hadley's 
1772. quadrant being founded on the 

fame principles,' and in theory, equally perfect with 
the fore<obfervation, and being at the fame dme 
neceflaiy to extend the ufe of the inftrument up to 
180 degrees (it being impradicable tomeafiire angles 
with any convenience beyond 120 degrees with the 
fore*obfervation) it may feem furprlzing that it hath 
not been brought equally into genkal ufe, more e- 
ipedally fince the mejthod of finding the longitude 
by obfervations of the Moon,, has been praAifed at 
fea for fome years paftj fince this method woufd re- 
ceive confiderable advantage from the ufe bf the 
hack-obferyation in taking difiahces of the Sun and 
Moon between the firft and laft quarter, could fuch 

O 2 dbfer- 
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©bremtiohs be as much depended upon as the fore* 
obfervations. The caufes of this fecm to have bccu 
principally thefe. two, the difficulty of adjufting the 
back horizon glafs, and the want of a method oi 
directing the fight parallel to the plane of the qua- 
drant. The back horizon glafs, like the forc-onc, 
requires two adjuftments : the firft, or common onc,- 
di^ofes it at right angles to the index glafs, when 
the index /lands at (o) upon the arch j which is ufu- 
ally performed by fetting (o) of the index of the arch 
of tlie quadrant by double the dip of the horizon of 
the fea, and then holding the quadrant vertical with 
the arch downwards, and turning tlie back-horizon 
glafe about, by means of its lever or perpetual ferew, 
till the reflected back , horizon appears, lb "coincide 
with the fore-horizon feeU diredfy. jRut this ope- 
ration is fo difficult in pradice with the back-horizon 
glafs wholly filvered, except a fmall tran^wrent flit 
in the middle, as it has been ufually made, tliat few (if 
an^) peribns have ever" reccivea proper faiisfaCtion 
from it. If the back-horizoii-glnfs was Tilverfed in 
evely , r'e/ped like the fbre-horizon-glafs (which it 
qi^t tb be) the Uppet part being left unfilvcfed, and 
stl^/fcbpe Was applied to it, perhaps this adjuflinc'fit 
lih®! h(| jieAdcffed ibfntfwhat c&Citit and more exad j 
buf'h.coliTptrtbt, tims he madi ifo exad as the 
afljuKi^^f the foi^-hbrizoh^f^^^ by making' 
afeof'lth^ Sifn’8"l'idb6i, • 

Th? /econd adjuftmetit of, the back-hfitizon- 
^lafs, in the common conftrtidion of the quadrant, ' 
j|,i|ifl.,‘ilpore troublcfome, flnee it cannot be exe*' 
•9l|w ^iihhut fettihg the index oo degrees off 

li ' alld 
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allel to the back-horizon-glafs 5 when this ad— 
juftment may be performed in the fame manner as 
the correfponding adjudment of the fore-;horizonr>’ 
glafs. But the bending of the index, that follows- 
the letting it off the arch, is a very difagreeable cir— 
cumftance, having a tendency, efpecially on board of 
Ihip, to expofe both the index and centre work. to> 
damage; and may even, without extraordinary pre- 
cautions taken by the inftrument maker in placing 
the plane of the index-glafs exaftiy according to the 
length of the index, didurb its perpendicularity to 
the plane of the quadrant : on thelc accounts it would 
be much better if this adjudment of the back-horizon- 
glafs could be performed, like thofe of the fore- 
horizon-glafs, with the index remainiiig upon tlic 
arch of the quadrant. Fortunately, this Jejderatiim 
has been lately ededfed by an ingenious contrivance 
invented by Mr. Dollond, which he has given an 
account of in a letter addrcfled to me*', which I.have 
prelentcd to this Society, by means of an additional 
index applied to the back-horizon- glafs ; whereby 
both the adjudments may be made by the fame ob- 
lervatiqns and with nearly the fame cxadfnels as thofe. 
of the fore- horizon "glafs : for a farther knowledge of. 
which, fee the account itfelf. 

Eefides the difficulty of adjuding the hack-hori- 
zqn-glafs, the want of a method of diieding the. 
Ijne of fight parallel to the- plane of the quadrant 
has proved alfo a confiderable obdaclc to ihe ufe; 
of tl|e. back-obfervation this will eafily appear 
I'rona the following propofition, that the erifdr'of. 
tile angle meafur^ arifin'g, from any fmail de- 

Sfic the XIV th paper,, which hjime(!i4tcly prccedcs this. . 

■ ’ via.tionji 
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viation of the vifual ray from a paralleliftn to the 
plane of the quadrant, is to twice an arch equal to 
the verfe-fine of the deviation j as the tangent of 
half the angle meafured by the quadrant is to radiUvS, 
very nearly. Thus a deviation of in the line of 
fight, will produce an error of about i' in meafuring 
an angle of 90°, whether by the fore or back ob- 
fervation ; but the fame deviation will produce an 
error of 4' in meafuring an angle of 1 50“, of 6' in 
taking an angle of 160°, and 12' in taking an angle 
of 1 70®. Hence a pretty exad adjuftment of the 
line of fight, or axis of the telefcope, is requifite in 
meafuring large angles, fuch as thofe are taken by the 
back ohfervation: and therefore a diredor of the 
fight ought by no means to be omitted in the con- 
ftruftion of the inftrument (as it commonly has been ■ 
fince Mr. Hadley’s time, though recommended by 
him), except a telefcope be made ufe of, which if 
rightly placed anfwers the fame purpofe better, efpe- 
cially in obferving the diftance of the Moon from 
the Sun between the firft and laft quarter. The 
diredor of the fight may be placed exad enough by 
conjftrudion i but the telefcope cannot, and Mr. 

.not having been aware of the importance of 
an.&^ oolStion of it, has accordingly given no di- 
Tcaions; tw' pie placing it. I fliall therefore endea- 
vour to fuppiy this defe^ in the following remarks. 

In the firft place, I would by all means recommend, 
•an adjufting piece to be applied to the telefcope, 
whereby its axis may be brought parallel to the 
f^^e of the quadrant: in the next place, the back- 
wfeligjffs ought to be filvered in the feme 
maime:^;aa'’;:"!t^ '.fonvhqrizqmglafe t; 

■thick 'filvdt yiir^';lhbiild“be'''pla« 

in 
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in the focus of the eye-glafs parallel to one another* 
and to the plane of the quadrant. If they were put 
at fuch a diftance as to divide the diameter of the 
field of view into three equal parts, it might be as 
convenient as any other interval. In this manner 
wires were placed in the tekfcope by Mr. Hadley, 
as appears by his account of the inftrument in 
Philof. Tranf. N® 420. Thefe wires are to be ad- 
jufted parallel to the plane of the quadrant, by turn- 
ing the eye-tube round about which contains the 
wires, till they appear parallel to the plane of the 
quadrant. The axis of the telefcope, by which is 
meant the line joining the centre of the objed-glafs 
and the middle point between the two wires, is to be 
adjulled parallel to the plane of the quadrant by 
either of the two following methods.' ' 

ill method. When the diftance of the Moon 
from the Sun is greater than pd degrees, by giving a 
fweep with the quadrant and moving the index, bring 
the neareft . limbs to touch one another at the wire 
neareft the plane of the quadrant. Then, the index 
remaining unmoved, make the like obfervation at 
the wire fartheft from the plane of the quadrant; 
and note whether the neareft limbs are in contad as 
they were at the other wire ; if they, are, the axis ofi- 
the telefcope is parallel to the plane of the quadrant:, 
but if they are not, it is inclined to the jafne, and 
amft be correded as follows. If the neareft limbs 
of the’ Sun and Moon feem to lap over one another 
at the wire fartheft from the plane of the qpadrant,, 
the ohjecSt e»d of the telefcope is inclined from the- 
plane of the, quadrant; and muft be altered by the 
adjuftnaent made for that purpofe but, if the neareft) 

■ . limbs- 
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’linibs of the Sim anJ Moon do not conic to touch 
one another at the wire farthefl from the plane of the 
quadrant, the object end of thc^tclcfcope is inclined 
towards the plane of the quadrant, and rauft he 
-altered by the adjuftinent accordingly. I^et thclb 
operations be repeated until the obiervation is the 
fame at both the parallel wires, and the axis of the 
■tclercopc will be adjiided parallel to the plane of the 
.quadrant.' In like manner, the axis of the tolcfcope 
may be alfo adjufted parallcd to the plane of tlie 
.quadrant for' the fore-»ob(ervation. 

Second method. Set the index to (o)''and hold the 
■plane of the quadrant parallel to tlic horizon of the 
lea, with the divided arch upwards, the two wires 
being parallel, to, .and including both the dired furo 
ihoiiioti,'- ‘And'" .tte ' kefleded ',^Ck.ibopM5O0y .between 
‘them. Raife or lower the plane of the quadrant 
. until the dired and refleded horizons coincide to- 
;gether ; if the coincidence happens in the middle 
between the two wires, or rather, to be moreexad, 


above the middle by fuch .^i.part of flie field of view 
-as anfwers to the number of minutes, in the dcprcfiiou 
.of the horizon (which may be .cafily efiimated if the 
-angular interval of the wires be firR found by experi- 
imehq in manner hereafter mentioned) the axis of the 
keflefiXipei: i8,.pafaM to i the plane of , the quadran,£i 
%tJt if tt dde*» not, -the line of fight is- inclioipd tp: tjie 
•plane of theqiiadranti ajjd mufl: he corro^-Esfoilpty^* 
If the dired and refleded horizons, when they coin- 
cide, appear higher above the middle between the 


(Wires, than what the quantity of the deprefiion pf the 

of the , telefcppe is 
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but if the two horizons appear to coincide in a 
lower part of the field of the telefcope, the objed end 
of the teiefcope is inclined towards the plane of the 
quadrant, and naufl: be altered by the adjuftinent 
accordingly. Repeat thefe operations till the two 
horizons appear to coincide above the middle between 
the two wires, by the quantity of the deprefiion of 
the horizon, and the axis of the teiefcope will be ad- 
jured parallel to the plane of the quadrant. In 
order to find the angular interval between the wires, 
hold the quadrant perpendicular to the horizon, as 
in obferving altitudes j and turn about the eye- tube 
with the wires until they are parallel to, and include, 
the dired fore-horizon and refleded back-horizon 
between them. Move the index from (o) along the 
divided arch, at the fame time raifing or lowering the 
teiefcope by the motion of the quadrant until the 
dired horizon appears to coincide with the upper wire, 
and the refleded back-horizon with the lower wire j 
the number of degrees and minutes Ihewn upon the 
arch, increafed by double the depreflion of the hori- 
zon, will be the angular interval of the wires j its 
proportion to the depreflion of the horizon will be 
therefore known } and hence the fpace in the field of 
the teiefcope anfwering to the depreflion of the hori- 
zon, may beeafily eftimated near enough for adjufting 
the axis of the teiefcope in the manner before-men- 
tioned. The firft of the two methods here given for 
adjufting the pofition of the teiefcope will probably be 
found moft convenient} and the greater the diftance 
of the Sun and Moon is, the more nearly may the 
adjuftment be made, becaufe the fame deviation of 
the axis of the teiefcope will caufe a greater error. 
yoi..LXII, P The 
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The telefcope fliould be fixed by the inftrument- 
maker fo as to command a full field of view when 
the inftrument is placed at 90° if the inftrument be 
an oftant, or 1 20“ if it be a fextant; becaufe the 
index-glafs then ftands more oblique with relped to 
the incident and refledted rays, and confequently the 
field of view of the telefcope, as far as it depends 
upon the index-glafs, will be more contraded than 
in any other pofition of the index : but if there is a 
fair field of view in this cafe, there neceffarily mult 
be fo in every other pofition of the index. 

The two parallel wires will be very ufeful on many 
occafions, as well in the fore as the back, obfervation. 
In taking the altitude of the Sun, Moon, or ftar, 
dired the fight towards the part of the horizon 
underneath, or oppoflte to the objeft, according as 
you intend to obfervc by the fore or back obfer- 
vation, and hold the quadrant that the wires may 
conftantly appear perpendicular to the horizon, and 
move the index till you fee the objed come down 
towards the horizon in the fore-obfervation, or up to 
it in the back-obfervation, and turn the inftrument in 
order to bring the objedt between the wires j then 
move- the index till the Sun or Moon’s limb, or the 
ftar touch the horizon. The nearer the objed is 
brought to an imaginary line in the middle between 
the wires (it is indifferent what part of the line it is 
brought to) and the truer the wires are kept perpen- 
dicular to the horizon, the more exad will the ob- 
fervation be. In the fore-obfervation, the objed ap- 
pears in its real pofition j but in the back-obfervation, 
the objed being brought through the zenith to the 
hoi^% the real upper-limb will appear the Ipweftj 
*’ 'and 


7 
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and the contrary. Either limb of the Sun may be 
ufed in either obfervation ; but it will be moft con- 
venient in general to make the Sun appear againft 
the fky, and not againft the fea ; and then the ob- 
jects appearing inverted through the telefcope, the 
Sun will appear loweft, and the horizon higheft. 
The obferved altitude is to be corredted for dip, re- 
fradtion, and Sun’s femi- diameter, as ufual. 

In taking the diftance of the neareft limbs of the 
Sun and Moon, whether by the fore or back-obfer- 
vation, having firft fet the index to the diftance 
nearly, by the help of the Nautical Almanac, and 
brought the Moon to appear anywhere on or near 
the diameter of the field of view of the telefcope, 
which bifedls the interval between the wires, give a 
fweep with the quadrant, and the “Sun and Moon 
will pafs by one another; if in this motion the 
near^ limbs, at their neareft approach, juft come 
to touch one another, without lapping over, on or 
near any part of the diameter of the field of the te- 
lefcope which bifedts the interval between the wires, 
the index is rightly fet; but if the neareft limbs 
either do not come to meet, or lap over one another, 
alter the index, and repeat the obfervation till the 
neareft limbs come to touch one another properly. 
This method of obferving will be found much more 
eafy and expeditious than without the wires, fince 
in that cafe it would be neceflary to make the limbs 
touch very near the centre of the telefcope, but here 
it is only neceflary to make them do fo anywhere oa 
or near the diameter of the field of the teleftope 
which bifedts the interval between the two wires. 

P a The 
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The fame method may be ufed in taking the 
Moon’s diftance from a fixed ftar. 

It may not be amifs here to make fome remarkv^ 
on the rules that have been ufually given for oh- 
ferving the Sun’s altitude, both with the fore and 
back-obfervation, which have all been defedlive, and 
to point out the proper diredtions to be folio' ved, 
when a telefcope is not ufed with two parallel wires 
to dired the quadrant perpendicular to the horizon, 
and to fliew the principles on which thefe dircdions 
are founded. 

Obfervers are commonly told;^ that in making the 
fore obfervation they Ihould move the index to 
bring the Sun down to the part of the horizon di- 
redly beneath him, and turn the quadrant about 
upon the axis of vifion } and when the Sun touches the 
horizon at the loweft part of the arch deferibed by him 
the quadrant will fhew the altitude above the vifible 
horizon. I allow that this rule would be true, if a 
perfon could by fight certainly know the part of the 
horizon exadly beneath the Sun ; but, as this is im- 
poffible, the precept is incomplete. Moreover, in 
taking the Sun’s altitude in or near the zenith, this 
rule entirely fails, and the heft obfervers advife to hold 
the quadrant vertical, and turn one’s felf about upon 
the_ heel, flopping when the Sun glides along the 
horizon without cutting it : and it is certain that this 
is a good rule in this cafe, and capable with care of 
anfwering the intended purpofe. We have thus twa 
rules for the fame thing, which is a proof that nei- 
ther of them is an univerfal one, or fufiicient in ail 
cafes ibne. , , . 

'' ' la 
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In taking the back-obfervation, obfervers have been 
advifed either to turn the quadrant about upon the axis 
of vifion, or, holding the quadrant upright, toturnthem- 
felves about upon the heel, indifferently. The true flate 
of the cafe is this } that, in taking the Sun’s altitude, 
whether by the fore or back-obfervation, thefe two 
methods muft be combined together that is to fay, the 
obferver muft turn the quadrant about upon the axis- 
of vifion, and at the fame time turn himfelf about 
upon his heel, fo as to keep the Sun alw^yrs in that 
part of the horizon-glafs which is at the fame diftance 
as the eye from the plane of the quadrant : for, un- 
lefs the caution of obferving the objecffs in the proper 
part of the horizon-glafs be attended to, it is evident 
the angles meafured cannot be true ones. In this 
way the reflected Sun will defcribe an arch of a 
parallel circle round the true Sun, whofe convex fide 
will be downwards in thefore-obfervation,and upwards 
in the back-obfervation, and confequently, when, by 
moving the index, the loweft point of the arch in 
the fore-obfervation, or the uppennoft point of the 
arch in the back-obfervation, is made to touch the 
horizon, the quadrant will ftand in a vertical plane, 
and the altitude above the vifible horizon will be 
properly obferved. 

The reafon of thefe operations may be thus ex- 
plained : the image of the Sun being always kept in 
tihe axis of vifion, the index will always fhew on the 
quadrant the diftance between the Sun and any objed-. 
feen dire<ftly which its image appears to touch j there- 
fore, as long as the index rem^s unmoved, the 
image of the Sun will defcribe an arch everywhere 
equidiftant from the Sun in, the heavens, and confe- 
quently 

3 
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quently a parallel circle about the Sun, as a pole; 
luch a tranflation of the Sun’s image can only be pro- 
duced by the quadrant being turned about upon a 
line drawn from the eye to the Sun, as an axis j a 
motion of rotation upon this line may be refolvcd into 
two, one upon the axis of vifion, and the other upon 
a line on the quadrant perpendicular to the axis of 
vifion i and conlequently a proper combination of 
thele two motions will keep the image of the Sun 
conftantly in the axis of vifion, and caufe both joint- 
ly to run over a parallel circle about the Sun in the 
heavens; but when the quadrant is vertical a line 
thereon perpendicular to the axis of vifion becomes 
a vertical axis; and, as a fmall motion of the quadrant 
is all that is wanted, it will never differ much in 
praftice from a vertical axis ; therefore the obferver, 
by properly combining and proportioning two mo- 
tions, one of the quadrant upon the axis of vifion, 
and the other of himfelfupon his heel, keeping him- 
lelf upright (which gives the quadrant a motion 
upon a vertical axis) will caufe the image of the 
Sun to defcribe a fmall arch of a parallel circle 
about the Sun in the heavens, without departing 
confiderably from the axis of vifion. 

If it fhould be afked, why the obferver Ihould be 
direfted to perform two motions rather than the 
fingle one equivalent to them on a line drawn from 
the eye to the Sun as an axis ? 1 anfwer, that we 
are not capable, while looking towards the horizon, 
of judging how to turn the quadrant about upon the 
elevated line going to the Sun as an axis, by any 
other means than by combining the two motions 
aboV6*menfroned) fo as to keep the Sun’s image 4- 
■ ways 
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ways in the proper part of the horizon-glafs. When 
the Sun is near the horizon, the line going from the 
eye to the Sun will not be far removed from the axis 
of vifion 5 and confequently the principal motion of 
the quadrant will be performed on the axis of vifion, 
and the part of the motion made on the vertical axis 
will be but fmall. On the contrary, when the Sun 
is near the zenith, the line going to the Sun is not 
far removed from a vertical line, and confequently 
die principal motion of the quadrant will be per- 
formed on a vertical axis, by the obferver’s turning 
himfelf about, and the part of the motion made on 
the axis of vifion will be but fmall. In intermediate 
altitudes of the Sun, the motions of the quadrant 
on the axis of vifion and on a vertical axis will be 
more equally divided. Hence appears the reafon 
of the method ufed by the beft obfervers in taking 
the Sun’s altitude when near the zenith by holding 
the quadrant vertical and turning about upon the 
heel, and the defers of the rules that have been 
commonly given for obferving altitudes in other cafes. 

As it may conduce to the fettbg this matter in 
a ftill clearer light, I fhall here defcribe in order 
the feveral motions that will be given to the reflefted 
image, by turning the quadrant about upon the 
axis of vifion, a vertical axis, or the line drawn from, 
the eye to the Sun, fucceflively. 

I, If the quadrant is turned about lapon the 
axis of vifion, the fame being direded to the 
point of the horizon exactly beneath or oppo- 
fite the Sun, the image of the Sun will move 
, . ffom. right to left, or from left to right,, acrofs. 
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the liorizon-glafs, the fame way as the aich of 
the quadrant is carried, both in the fore and 
back-obfervations, with a velocity whic!) is to the 
angular velocity of the quadrant as the fine of the 
Sun’s altitude to the radius, deferibing an arch 
convex downwards in both cafes and when the 
motion of the Sun in this arch is parallel to the 
horizon, the quadrant is held truely perpendicular 
to the horizon, and confequently in- a proper 
pofition for taking the Sun’s altitude. But, if 
the axis of vifion be diredfed to, and turned 
round a point in the horizon bellde the vertical 
circle palling through the Sun, the Sun’s imagci 
when its motion is parallel to the horizon, will 
be neither in the axis of vifion nor the Sun’s 
vertical, but between both j at the fame time, 
the plane of the quadrant will not be vertical, 
and the altitude found by bringing the Sun's 
image to touch the horizon will not be the true 
altitude. 

JI. If the quadrant be held perpendicular to the 
horizon, and turned about upon a vertical axis, or 
one nearly fo, the Sun will deferibe an arch con- 
vex downwards in the fore-obfervation, and up- 
wards in the back-oblcrvatbn, the motion of the 
:Sun being the fame way as the axis of vifion is 
.carried in both cafes, and being to the angular 
motion of the quadrant, as the verfe-fine of the 
Sun’s altitude to the radius in the fore-obferva- 
tion, but as the verfe-fine of the fuppleraent of 
the Sun’s altitude to 1 8o“ to the raaius in the 
iback-oblervation. The Sun therefore will move 
ilower than the axis of vifion is the fpre^-oblcr- 
a»d confeguently ydU be left behind, 

with 
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with relpe<3: to the axis of vifion, or fcem 
to move backwards; and the Sun will move 
quicker than the axis of vifion in the back- 
obfervation, or will feem to get before it. When 
the motion of the Sun in this arch is parallel 
to the horizon, the plane of the quadrant coin- 
cides with the vertical circle palling through the 
Sun, and confequently the quadrant is in a pro- 
per pofition for taking the Sun's altitude. But 
if the quadrant be held a little deviating from 
the perpendicular pofition to the horizon, and 
turned about upon an axis, either vertical or only 
nearly fo, the arch defcribed by the Sun ap- 
parently will cut the horizon, but will never 
move parallel to it, and confequently the quadrant 
will not be brought into a proper pofition for 
obferving the Sun’s altitude. 

HI. If the quadrant be turned on the line going 
to the Sun as an axis, the reflected Sun will be 
kept conftantly in the axis of vifioni and will 
defcribe an arch of a parallel circle about the 
real Sun, with a velocity which is to the angular 
motion of the quadrant, as the fine of the Sun’a 
altitude is to the radius; and when the motion 
of the refie&ed Sun is parallel to the horizon, 
the quadrant is vertical. 

Hence naturally arife the three methods of taldng 
an altitude, which have been mentioned before. In 
thefirft, the axis of vifion is fuppofed always, direded 
to one and the fame part of the horizon, namely 
that which is in the Sun’s vertical. In the fecond, 
'the obfervet is required to hold the quadrant truly 
ver^l, and to turn himfeif upon a vertical axis; 

Q, but 
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but it is evident neither of thefe motions can be ac- 
curately performed. In the third method, the ob- 
ferver is only required to move both himfelf and the 
quadrant, fo as to keep the Sun always in or hear 
the axis of vifion, which may be performed very 
■^ell, becaufc the-axis of vifion is a viliblc and cer- 
tain diredion for it. One exception, However, fhould 
be made to this general rule, namely, in taking the 
Sun’s altitude when very low, by the back obfer- 
vation ; in which cafe it will be beft to ufe the fecond 
method, or elfe to hold the quadrant perpendicular 
by judgment; which will be much facilitated by 
uling a telefcope containing wires in its focus parallel 
to the plane of the quadrant, as deferibed in p. io6 : 
for, ip, this, cafe, the perpendicular pofition of the 
^adfarit cknripf be attained fo near by the method of 
turning the qtiadrant on a line going to the Sun as 
m axis, as it can by the other metliod. 

It remains fo treat of the errors which may arife 
from a defed of parallelifin in the two furfaces of 
the index-glafs, and to point out the means of ob- 
viating them in the ccleftial obfervations; It is well 
known, that if a pencil of parallel rays falls upon a 
l^lafs wHofe two furfaces arc inclined to one another, 
and fome of the rays arc refleded at the fpre-furface, 
and others padTmg into the glafs and fuffering a re- 
ffedion-af 'the b^ck-forface and two refradion? at 
the forc-fvirface emerge agairi-l'rom the glafs^ thclis 
latter rays will not be parallel to thofe refleded at the 
fore-furface, as they would have been if the furfaces 
;pf the glafs had been parallel, but will be inclined to 
that the angle of tlieir mqtual in- 
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rays reflefted from the back-furface, will be to 
double the inclination of the furfaces of the glafs 
(which is here fuppofed to be but fmall), as the tan- 
gent of the angle of incidence opt of air into glafe, 
is to the tangent of the angle of refradlion. Hence, 
in rays falling near the perpendicular, the deviation 
will be about three times the inclination of the 
iurfaces; and if the angles of incidence be 50°, 
(So®, 70°, 80° or 85°, the deviations of the refledled 
rays will be about 4, 5, 7, 13 or 26 times the incli^ 
nation of the furfaces, refpeflively. Had the devir 
ation been the fame at all incidences of the rays on 
the index-giafs, no error would have been produced 
in the obfervation j becaufe the courfe of the ray 
would have been equally affefted in the adjuftment 
of the inftrument, as in the obfervation. But, from 
what has been juft laid down, this is far from being 
the cafe, the deviation increaling according to the 
obliquity with which the rays fall upon the index- 
giafs ; fo that in very oblique Incidences of the rays, 
ftich as happen in meafuring a large angle by the 
ibre-obfervadon or a fmall angle by the back-obfer- 
vation, the leaft defedl in the parallelifm of the planes 
of the two furfaces of the index-glaft may produce 
a fenfible error in the obfervation. 

What is here faid only takes place in the fulleft 
extent, if the thickeft or tliinneft edge of the index- 
giafs, or, to exprefs the fame thing in other words, 
the common fection of the planes of the furfaces of 
the index-giafs ftahds perpendicular to the plane of 
the quadrant} but, if the common ftftion of the 
planes is inclined to the plane of the qiladrant, the 
error arifing from the defedl of the parallelifm of the 

Q. 2 furfaces 
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Surfaces will be leflened in the proportion of the 
line of the inclination to the radius j fo that at laflr, 
when the common feftion becomes parallel to the 
plane of the quadrant, the error intirely vaniflies. 
For this reafon, Mr. Hadley very properly diredted the 
thickeft and thinneft edges of the index-glafe to be 
placed parallel to the plane of the quadrant. But, as it 
may well be queftioned whether this care is always 
taken by the inllrument-maker, and it cannot be fup- 
poled that the glalles can be ground perfedl parallel 
planes, it would certainly be an advantage acquired to 
the inftrument, could the error ariling from a want of 
parallelifm of the planes be removed in whatever 
pofition the common fe£lion of the planes Ihould be 
placed with refped to the plane of the quadrant. 
This, will be effeded for celcflial obfervations, if the 
upper part of the index-glals be left unfilvered on the 
back, and made rough and blacked, the lower part 
of the glafs being iilvered as ufual, which mult be 
covered whenever any celeftial obfervations are made. 
Their, if the telefcope be fufficiently raifed above 
the plane of the quadrant, it is evident that the ob- 
feryations will be made by the rays refleded from 
tbe'fors-furface of the upper part of the indcx-glafs, 
anti confequently, if the , quadrant be adjufted by 
making pfe of the fame part of the indextglafs, the 
obl^rvdions'will be trqe whether the two furfaces 
of the in’dex-glafs are parallel planes or not. The 
Sun or Moon may be thus obferved by refledion 
from the unfilvered parts of the index-glafs and ho- 
rizon-glals, lb that a paler darkening glafs will fuf- 
and they will appear hiuch didindcr than from 
wholly filvered 

’3 
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ing glafs 5 for although the furfaces of a glafs may 
be parallel, yet there always arifes fome little con- 
fufion from the double refleftion. Neither will 
the Moon appear too weak by two unfilvered re- 
flections, even when her crefcent is very fmall, 
except fhe fhould be hazy or clouded j and then 
the light may be increafed by lowering the te- 
lefcope fo as to take in part of the filvered re- 
flection of the index-glafs, which in this cafe 
mufl: be uncovered : the fame is alfo to be under- 
flood . with refpeCt to the Sun, ihoald his light be 
too much weakened by hazinefs or thin clouds. 
The horizon-glafles fhould be adjufted, or the error 
of adjuftment found by the Sun or Moon j the firfl 
will be in general the beft objeCt for the purpofe ; 
and, as the Sun or Moon feen direCtly through the 
unfilvered part of the horizon-glafs will be much 
brighter than the image of the fame feen by two 
unfilvered reflections, it mufl be weakened by a dar- 
kening glafs placed beyond the horizon-glafs, the 
reflected image being farther weakened, if neccflary, 
by a paler darkening glafs placed in the ufual man- 
ner between the index-glafs and the horizon-glafs. 

If a quadrant was defigned principally for taking 
the diftance of the Moon from the Sun and fixed ftars, 
and was not wanted for obferving terreftrial angles, 
it would be the beft way to have none of the glaflcs 
filvered* but to leave the horizon glafies intirely tranf- 
parenti and to put a red glafs for an index-glafs of 
the fame matter with the darkening ’ glafies, which 
would reflect fight from the fore-fijrface only. 

The Sun’s altitude might alfo be obferved with this 
iuftrument, either by me fore or back-obfervationj 

and 
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and the altitude of the Moon might be taken with 
it in the night. But the altitudes of ftars could not 
be oblerved with it, nor the Moon’s altitude in the 
day time, which would however be no great in- 
convenience, as thefe obfervations might be well 
enough fupplied by common quadrants. 

The following rules for the lize of the glalTcs and 
the filvering them, and the height of the telefcopc 
may be of ufe. The index glals and two horizon- 
glalTes fliould be all of equal height, and even with 
one another in height both at top and bottom. The 
telefcbpe (hould be moveable parallel to itfelf nearer 
to or farther from the plane of the quadrant, and 
the range of its motion fliould be fuch that its axis 
when at thejp^^eft ft^tibhjbould point about -^yh 
bF' ah Tii’cli’ 1b w top of the filvering of the 

horizon-glafifes, and when at the higheft fiation 
(hould point to the height of the middle of the un- 
filvcred part of the index-glafs. The height of the 
glafles, and the quantity of parts ‘filvcfed and parts 
uniilvered, (hould vary according to the aperture’ of 
the objedt-glaft, as in the following tabic j where the 
firfi- column of figures fliews the dimenfions in parts 
.of an inch anfwering to an aperture of the objedl- 
glafs of of an inch in diameter j tlie fecond 
column what anfwtT to an aperture of the objcdl'- 
glafs of of an inch in diameter j and the third, 
what are fuitikbie to an aperture of the objc^-glafs 
cf ,%ths of an inch in diameter. 


Hatiitstcr 
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Diameter of aperture of objeft-glafs 
Height of glaffes 

Height of filvered part of index-glafs 
Height of unlilveied part of ditto 
Height of filvered part of horizon-glafies 
Height of uniilvered part of ditto 


Part 

"s of an Inca 

1 

»30 

0,40 

0,5b 

s90 

i’i 3 

i ’37 

’SO 

0,63 

0 = 7 ^ 

.40 

0,50 

o>6o 

25 

0’33 

042 

>65 

0,80 

0*95 


if the telefcope has a common obje£l-gIafs, the 
firft aperture of ./^ths of an inch will be moft con- 
venient ; but if it has an achromatic obje£t-glafs, one 
of the other apertures -of ^Sg-ths or ^^thsof an inch; 
will be moft proper. The field of view of the 
telefcope fliould be 5 or 6 degrees, and the objedls 
fhouid be rendered as diftinS as poffible throughout 
the whole field j by applying two eye-glaffes , to the 
telefcope. The breadth of the glafies fhouid be de- 
termined as ufual, according to the obliquity with 
which the rays' fall on them and the aperture of the 
objed:-glafs. 

' I fhall conclude this paper with fome' eafy rules 
for finding the Apparent angular diilance between 
any two near land objedts by the Hadley’s qua- 
drant. 

To find the angular difiance between t\to near 
objeifis by the forc-obfervation. Adjufi the fore- 
bhtizoti-gla'fs by the objeffc intended to be taken as 
thd dheS' 6 bjfed j and the angle meafured by. th«s 
fpre-obfervation oh the arch of the quadrant between 
this obje&and aioy^^her obje<fifc feen by refledtion will 
be th^ true 'afiglQ‘>^b 6 W 0 eh' th4®i as fcch from the 
'tefitre, of thb ihdeg-gkfi. • .iBut, if the quadrant be 
v_*‘ ' already 
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already well adjufted by a diftant objed, and you do 
not chufe to alter it by adjufting it by a near one, 
move the index, and bring the image of the near 
diredt objedt to coincide with the fame leen dircdtiy, 
and the number of minutes by which (o) of the 
index ftands to the right hand of (o) of the quadrant 
upon the arch of the excefs is the corredion, which 
added to the angle meafured by the arch of the qua- 
drant between this dired objed and any other objed: 
feen by refledion will give the true angular diftance 
between them reduced to the centre of the index- 
glafs. 


To find the angular diftance between two near objeds 
by the back-obfervation. 

,, „ 'W' / i'- *1'' ' , ' ill » rfi » '■i 1 


It is fuppofed that the-horizon-glafs is truly 
adjufted ; if it is not, let it be fo. Obferve the 
diftance of the objeds by the back-obfervation, and 
take the fupplement of the degrees and minutes 
ftanding upon the arch to 1 8o degrees, which call 
the inilrumental angular diftance of the objeds j this 
is to be correded as follows. Keep the centre of the 
quadrant of index-glafs^ in the fame place as it had in 
imfe; fq|egqing obfervation, and obferve the diftance 
betiveep ftie near objed, which has been juft taken 
as the dire<d objed, anft, feme diftant objed, twicej 
by m^ngboth objeds to be tbe dired and refleded 
ones alternately, holding the divided arch upwards in 
one cafe and, downwards in the other, ftill preferving 
the place of the centre of the quadrant. The 
ll^r^ce of thefe two obfcrvatlons will be the cor- 
added to the mlkuimittd 
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<3tfl:ance, found as above in the firft obfervation be- 
tween the fir ft objedt and any other objecft feen by 
refiedion, will give the true angular diftance between 
them reduced to the centre of the index-glafs. 

But if you fhould happen to be in a place where 
you cannot command a convenient dittant objed, the 
following method may be ufed. 

The back-horizon-glafs being adjufted, find the • 
inftrumental angular diftance between the objedsj 
this is to be correded by means of the following 
operations. Set up a mark at any convenient 
diftance oppofite or nearly fo to the objed which 
has been taken as the dired objedi and looking at 
the dired objcd move the index of the quadrant, 
and bring the image of the mark to coincide with 
the dired objed, and read off the degrees and 
minutes ftanding on the arch of the quadrant, which 
fubtrad from i8o degrees, if (o) of the index falls 
upon the quadrantal arch j but add to i8o degrees, if 
it falls upon the arch of excels } and yon will have the 
inftrumental angular diftance of the objed and mark. 
Invert the plane of the quadrant, taking care at the 
lame time not to diange the place of its centre, and 
loc^ng at the fame dired objed as before, move the 
index of the quadrant, and bring the image of the 
mark to coincide again with the dired objed, and 
read off the degrees and minutes ftanding on the arch, 
and thence allb find the inftrumental angular diftance 
of the objed and mark. Take the fum of this and the 
former inftrumental angular diftance j half of its differ- 
ence from 360° will be the corredion, which added 
to the inftrumental angular diftance ffrft found be- 
tween the fame dired objed and the other objed feen 
V0L.LXir. R by 
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by refledlion will give the true angular difta nee be- 
tween them reduced to the centre of the index- 
glals. 

It is to be obferved, that if the mark be fc*t up 
at the fame diftance from the quadraiit as the dire<a 
objed is, there will be no occafion to invert the plane 
of the quadrant, but the obferver need only make the 
image of the mark coincide with the dired objed, 
then turn himfelf half round, and how taking the 
mark for the dired objed caufe tlie image of the 
former dired objed to coincide with the mark, the 
divided arch of the quadrant being kept upwards,, 
and the place of the centre of tlie quadrant remain- 
ing alfo the fame in both cafes; half the difference’ 
of the fum of the two inftrumcntal angles from 360 
d^r^s. will . the cotred^m of the adjufrment 
' as before. 

Should only one of the objeds be near, and the 
other remote (that is to fay, half a mile difrant or 
mhre) let the difrant objed be taken for the dired 
one, and the near objed for the refleded one } and 
the true diftance of the objeds as feen from the 
centre of the index-glafs will be obtained without 
requiring any corredion, whether it be the back or 
%e obfervation that is made ufe of;, only ob&rving, 

;ufu^iji;, to take the fupplcment cf what is Ihewn 
upphr the ateh; to s 80 degrees ia thi^ lMck«obfeF- 
vajaon#. 


MV. 
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XV. Account of the Irnuptkn of Solway 
Mofs in December i6, 1772; in a Let- 
ter from Mr, John Walker, to the Earl 
of Bute, and communicated by his Lord- 
Jhip to the Ryal Society % 


My Lord, 

■Read Feb. 1 then I was fitting yefterday 

^772- writing to your Lordfhip, I re- 

ceived the honour of yours. I £hall therefore defer 
the account I intended of tny expedition laft feafon 
to the north, and give the bell defcription I can, of 
the extraordinary irriq)tron of Solway-ntofs, which I 
went to vifit, about a week after it happened. 

It is not furprizing, that it has every where attradled 
the attention of the public; for though thecaufe of it 
is obvious, yet fo far as I recolledt, the alteration it 
has produced on the face of the earth, is greater 
than any we have known in Britain, from natural 
oaufes, fince thedeftruSionofEarl Goodwin’s eftate. 

* The Society has receaved, from other hands, feveral accounts 
of this curious and lingular phsenomenoir; but this, as one of the 
lateft, being likewifc the completeft, was thought the moft proper 
to be laid before the public j efpecially as, on comparifon, few 
particulars of any importance mentioned in the other accounts 
■were found wanting in this, Thefe few, however, have been 
Hpollefted, and fubioined in the form of notes. M, M. 

R 2 It 
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It happened on the i6th of December, when 
there fell fuch a deluge of rain, over all the North 
of England, as has not been known, for at Icaft two 
hundred years. There was a very great flood at Moftat, 
-but I think, I have feen one or two greater, and cer- 
tainly it was not fo extraordinary here, as further 
South. 

The Solway flow contains 1300 acres of very 
deep and tender mofs, which, before this accident, 
were impaflable, even in fummer, to a foot paflenger. 
It was moilly of the quag kind, which is a fort of 
mofs covered at top with a turf of heath and coarfe 
aquatic gralTes j but fo foft and watery below, that, 
if a pole is once thruft through the turf, it can eafily 
he pufhed, though perhaps 1 5 or ao feet long, to the 
, bottom. If a perfon ventures on one of thefe quags, 
it bends id waves under his feet j and if the furfacc 
breaks, he is in danger of finking to the bottom 
The furface of the flow was, at different places, 
between 50 and 80 feet higher than the ‘fine fertile 
plain, that lay between it and the river Efk. See Tab. V I. 
About the pniddle of the flow, at the place marked A, 
were the deepeft quags, and there the mofs was ele- 
vated higher above the plain, than in any part of the 
neighbourhood. From this, to the farm called the 
Gap, upon the plain at C, there was a broad gully, 

* The furface was always fo much of a quagmire, that, in 
moft places, it was hardly fafe for any thing heavier' than a 
fportsman to venture upon it, even in the drieft fummers. A 
great number of Scotchmen, In the army commanded by Oliver 
Sinclair in the time of Henry VIII. lolt their lives in it} and it 

laid that feme people digging peats upon it, met with the 
of a trooper and his horfc in compleat armour, not 
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though not very deep, through which the brook 
marked B ufed to run. The mofs being quite over- 
charged with the flood, burfl: at thefe quags, about 
I j o’clock at night, and finding a defcent at hand, 
poured its contents through the gully into the plain. 

It furprized the inhabitants of 12 towns in their 
beds *. Nobody was loft, but many of the people 
faved their lives with great difficulty. Next morning, 
thirty-five families were found difpoflefied, with the 
lofs of moft of their corn and feme cattle -f*. Some of 
the houfes were near totally covered, and others of 
them I faw ftanding in the mofs, up to the thatch, 
the fide walls being about 8 feet high. 

In the morning, above 200 acres were entirely 
overwhelmed j and this body of mofs and water, 
which was of fuch a confiftency, as to move freely, 
continued to fpread itfelfon all hands, for feveral 
days. It was come to a flop, when I faw it, and 
had covered 303 acres, as I was informed by a 
gentleman, who had looked over the plans of the 
grounds, with Mr. Graham the proprietor : but 
every fall of rain fets it again in motion, and it has 
•now overlpread above 400 acres. At F, it had run 
within a mufket ffiot of the poft road leading from 

* Thofe who were neareft the place of burfting were alarmed 
with the unufual noife it made j others not till it had entered 
their houfes, or even, as was the cafe with fome, not till they 
found it in their beds. 

f The cafe of a cow feems lingular enough to deferve a par- 
ticular mention. She was the only one of eight in the fame 
cow-houfe, that was faved, after having flood fixty hours op to 
the neck in mud and wetcr. When Ihe was got out, Ihedid not 
refufe to eat, but water Ihe would not tafte, nor could even look 
at, without fhewing manifeft figns of horror. She is now re- 
conciled to it, and likely to recover. 

Mofiat 
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MofFat to Carilfle, when ■ I faw it, but it is now 
flowed over the road, and reached the Eflc. This 
river, which was one of the clear'eft in the world, is 
now rendered black as ink, by the mixture of the 
mofs, and no falmon has fince entered into it. A 
farmer alfo told me, that, upon removing the mofs, to 
get at a well which it had covered, they found all the 
earth-worms; lying dead upon the furface of the 
ground. The land, that is covered, was all inclofed 
with hedges, bore excellent crops of wheat and 
turnips, and rented from between 1 1 and 14 ihillings, 
befides the taxes and tithes, which amounted to 
4 {hillings per acre. 

I endeavoured to guefs at the depth of the mofs 
upon the plain,, by a large thorii, which ftands ia 
the middle of it, and which is buried to above the 
divifibn of the branches. The farmers told me, 
that it flood upon a riling, more than 6 feet above 
the general level of the plain ; and that it was up- 
wards of 9 feet high, of clear ftem. ■ By this ac- 
count, great part of the plain muft be covered 
15 feet deep with the mofs: and near the farm 
called Gap, there were fome confidcrable hollows, 
where they think the mols, at prefent, lies full 
30 feet deep. The talleft hedges on the land are 
all covered over the tbpj The houfes are not fo 
mueh’ buried, becaufe they flood moftly on the 
higher parts of the fields j and, towards the cxtrei* 
mities of the mole, I obferved it, in many places, 
not above 3 or 4 feet deep, owing likewife to the 
rifing of the ground. 

.. The gut at A, througjb which the whole of the 
. that covered the plain, is only about 

50 
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50 yards wide, and the gully from A to C is near a 
quarter of a meafured mile long. 

The brook B, being flopped up by the mofs at E,. 
has now formed a lake at D. 

About 400 acres of the flow, next the place of its^ 
evacuation, appear to have funk from 5 to 25 feet : 
and this fubfidence has occafioned great fiflures upon 
thofe parts of the mofs which refufed to fink. Thefe 
fiflures are - from 4 to 8 feet wide, and as much in 
depth. The furface of the flow, confifting of heath 
and coarfe grafs, was torn away in large pieces, 
which ftill lie upon the furface of the new mofs,. 
fome of them from 20 to 50 feet long. But the 
greater part of the furface of the flow remained, and 
only fubfided j the mofs, rendered thin by the flood,, 
running away from under it. 

JLooking over the Solway mofs, at the village of 
Longtown, where there is a bridge on the Efk, thef 
formerly few only the tops of the trees at Gratney, ai 
houfe of the Marquis of Artnandale’s, 4 miles diflant 
but now they fee them almoft to the ground. And- 
looking over it, in another dire€tion, they now fee 
two farm-towns of Sir William Maxwefs, which 
were not before vifible. So that the ridge of the 
flow or mofs feems to have fubfided about 25 feet^ 

I ever am, with &e highefl relped. 

My Lord,. 

Your I«ordfhlp’s mofl obliged;* 

and devoted, fkvanti, 

KTofilt,, 

Jan.sa, toEn Walker^ 

XYI.. JL 
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XVI. A Letter from John Zephaniah Hol- 
wel, Efq’y F. R. S, to John Campbel, 
E/r, F.R.S. giving an Account of a 
new Species of Oak, 


Exeter, Feb. 24, 1772. 

S I R, 

ReadAprUi, TN my curious rambles through the 
X environs of this city, I have been 
tempted to vifit the nurfery of Mr. William Lucombe, 
of St. Thomas, on the report of a very extraordinary 
and new fpecies of oak, firft difeovered and propa- 
gated by that ingenious gardener j and as this plant 
appears to me capable of proving an ineAimable ac- 
quidtion to this kingdom, I cannot redd the dedre 
I feel of communicating to you fome particulars re- 
lative to its hiftory and charader, taken partly from 
Mt. Lucombe’s account of it, and my own obferva- 
tions. This, I know, muft be mod acceptable to 
jrou, who are fo laborioufly and laudably employed 
in cluci(Jating the various improvements and ad- 
vantages yewr country is capable of. 

About feven years pad, Mr. Lucombe fowed a 
parcel of acorns, faved from a tree of his own 
growth, of the iron or wainfeot Ipecies j when they 
upj he obftrved one amon^ them that kept 
* ■■ his 
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Ijis leaves throughout the winter j ftruck with the , 
phsenomenon, he cherifhed, and paid particular at- 
tention to it, and propagated, by grafting, feme 
thoufands from it, which I had the pleafure of feeing, 
eight days ago, in high flourifhing beauty and ver- 
dure, notwithftanding, the feverity'df the winter. 
Its growth is ftraight, and handfome as a fir, its 
leaves ever -green, and the wood is thought, by the 
beft judges, in hardnefs and ftrength to exceed all 
other oak. He makes but one flioot in the year, 
viz. in May, and continues growing without inter- 
ruption ; whereas other oaks flioot twice, namely, 
in May and Auguft ; but the peculiar and eftimable 
part of its character is, the amazing quicknefe of its 
growth, which I imagine may be attributed' (in fome 
degree at ieaft) to its making but one £hoot in the 
year j for I believe all trees thatihoot twice, are, for 
fome time, at a ftand before- they make the fecond. 

I had the curiofity to'take the dimenfiolis of the pa- 
rent tree (feven years old), and fome of the grafts ; 
the firft meafured 2 1 feet high, and full 20 inches 
in the girt 5 a graft of four years old 16 feet high, 
and full 14 inches in the girt ; the firft he grafted is 
fix years old, and out-fhot his parent 2 feet in 
heighth. The parent tree feems to promife his acorns 
foon, as he bloflbms, and forms his foot-ftalk ftrong, 
and the cup upon the foot-ftalk with the appearance 
of the acorn, which, with a little more age, will 
fwell to perfection. This oak is diftinguifhed, in 
this county, by the title of The Lucombe Oak ; his 
Ihoots, in general, are from 4 to 5 feet every year, 
fo that he will, in the Ipace of thirty or forty years, 
out-grow in altitude and girt the common oak at a 
. VoL. LXII, S hundred. 
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finn&edr In two or three days I will forward tw 
you, in a parcel, a branch, which I cut off fromr 
the original tree, and another from the graft of 
four years oldy alfo a dead branch of the iron or 
wainicot oak, juft to ftiew that, from the fimilarity 
of the leaves, it is a defcendant from that Ipecies,. 
although difiering from it in every other particular. I 
fend you alfo, by the Exeter ftage, a fpecimen of the 
wood. I have a walking-pole mil 5 feet long, a fide 
fboot from one of the grafts, only one year and half 
old; Several gejitlemen round this neighbourhood, 
and in the adjoining counties of Cornwall and Somer- 
fet, have planted them, and they are found to flourifb 
in all foils. 

I am, Dear Sir„ 

Your faithful friend, and 

moft obedient humble fervant, 

Jf. Z. HolwelL 


XVIt M 
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•XVII. An Account of the Death of a Perfon 
defrayed by Lightning in the Chapel in 
TcMitenhain- Court-Road, and its -Effe&s 
m the Building ; m abferved by Mr^ 
William Henly, Mr. Edward Nairne, 
and Mr. William Jones*, fhe Account 
•written by Mr. Henly. 


March 24, 1772. 

Read April 9, K Sunday laft, exaftly at 4 o'clock, 
*77** P, M. part of a building eredted 

by the late Rer. Mr. Whitfield, in Tpttcnham-court- 
road, commonly called the Chapel or Tabernacle 
was ftruck by a flalh of lightning. This part was an 
addition afterwards made to the original ilrudure, 
but was greatly inferior to it in height. On its fummit 
Rood an ornament reprefenting a pine>apple carved 
in wood, which confined of two pieces j the upper- 
mofi: being connedted with the lower by means of 
fcveral iron fpikes. It was fupported by a ftrong 
plinth (rf wood covered with lead lapped over the 
edges and corners of its top, and there fccured by 
large iron nads. This lead work was connedted with 
that which covered the hips, and made a regular com- 
munication of metal, to the bottom of the Hating, 
where it united with a leaden gutter which extended 

S 2 quite 
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quite round the building. In this gutter was erected 
a fmall lanthorn, in which hung the bell of the clock. 
A little pipe of lead was foldered to, and extended 
perpendicularly a few inches above, the i'Jirface of the 
gutter } through this pipe went a fmall iron wire con- 
fifting of many long links, connefted with the tail 
of the hammer ; pafljng thence within a few inches 
of the ftriking rod of the clock, to which it was tied 
by a ftrong hempen firing 6 inches or more in length. 
The lightning firft ftruck the pine-apple, the upper 
part of which it fhivered into very fmall fragments, 
and threw them in all diredions from the place, and 
melted off the end of one of the fpikes. It left a 
fmoky track upon the under-part of it, and then 
ftruck the edge of the lead upon the plinth, which 
it melted in two places, quite through the fubftance 
of it; ' . A little below thefe I found a third fpot } 
this was melted in a very regular and curious con- 
cave about an -J-th of an inch diameter at the fur- 
face, with a fmall perforation at the bottom, through 
which I think, might have been introduced one of the 
ftneft fort of fewing needles. The whole figure fome-t 
what'refcmbled a fmall funnel *. It pafied thence by 
a regular communication of metal, till it reached the 
wire of the clock hammer before fpoken of, melting 
it about half through its diameter, which, in this place, 
yvas Iflfs xh&h the (twelfth part of an.incfi* T^he edge of 
the lead pipe -frorti wbich.it. leapcd to the wire, was 
alfo much melted. .The: wire was melted at every 
jundure of the links; the packthread at the bottom was 
bttt little injured, but tbeeledric matter, leaped through 

j is not this a tolcea of the ftroie’s'being'froifi the 

'«dtt4ir4jj.irawMdsJ s, n ^ jri'.v 
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a few inches of air to the ftriking rod of the clock, 
in which, near the end, it melted a large fpot, 
whence it was conduced by the work of the clock 
to the upper part of the pendulum, in the axis of 
which it melted another large fpot, and defcended 
by the rod palling over the ball, which it melted in a 
moft remarkable manner in fix or fcven places (per- 
haps upon the ball it might accumulate, and, for 
want of a proper conveyance, break out in different 
parts of it) and quitted it at the bottom of the nut, 
which is melted in three places, and will accom- 
pany this paper. Here the eledlricity leaped through 
eight inches of air, or pafled in conductors of the 
worft kind, dry brick and wood (with a confiderable 
cavity between them), till it reached the frame of a 
window, over the doors, where it broke the ceiling, 
and burnt the wood to a coal. Here it met with the 
point of a nail, driven upward into the window frame 
as a fecurity to the center bar. The point of this 
nail is melted off, I fuppofe, full half an inch ; it 
was alfo melted in two large fpots on the oppofite 
fides near the head. My friend Mr. Jones drew it 
from the bar, &c. This gentleman was allb fo obliging 
as to take down a Iketch of the window, and an out- 
line of the parts affeCled of the building, [See Tab. VII.] 
The nail is now in the cuftody of Mr. Nairne. The 
lightning paffed down the aforementioned bar, and by 
a bent iron (in contad with both), into another bar,, 
whpfe point (which was greatly melted) came much 
nearer the upper bolt of the door. The lead-work^ 
from the point of the bar was melted,' and' a 
board nearly, in cpntaCt with- the ftaple of the bolt 
much blacked by. the pafling of the eleftricity. 

Here 
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Here It flruck the upper edge of the ilaple, which 
projefted a little above the top of the bolt, melted it 
in a moft extraordinary manner j the fpot, and in- 
deed feveral others, bavin(:t tuni into a kind of Ipiral 
form, which is railed confiderably, as may be 
plainly diilinguilhed by a very {hallow magnifier, 
and often, as in this, by the naked eye. This effedt 
was firft obferved by Mr. Nairne. When it quitted 
this bolt, it ftruck upon a femicircular handle of iron 
(firft tearing out a large piece from the door), the 
upper part of which hath three melted {pots, be- 
fides a fingle one at the upper edge of it. But, 
in quitting it, the eled:ricity melted only one fpot 
at the lower edge which I think, as Mr. Bell (a 
gentleman who was with us) obferved, was a cri- 
terion whereby to judge of the dire<9:ion of the fluid. 
To the left of this door, at the diftance of eleven feet 
four inches, came down a leaden pipe, which ter- 
minated at the ceiling, and there juft entered a pitched 
trunk of fir (which indeed was the cafe with every 
leaden plpeaWt the building). Here the lightning 
exploded, rending the trunk, and doing other flight 
damage in and about a window, to which it was 
attraded by an interrupted and irregular communi- 
caflon of metal. . I would beg leave to remark, 
that, had this pipe of lead been continued to the 
bottom of the building, and thence conv^ed into 
the carthi in the manner direded by Dr. Franklin, 

I can have no doubt but the whole contents of the 
cxplofion would have pafled -this way, have been 

* i^ere, is not this efEeft fooiewhat analogotM to Mr, 
clerical experimeot with a card f . , . 

' '• •'a. conduced 
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conduded with perfedt fafety to the building, &c. 
and that no other part of it would have been at all 
affeded. As the^ effeds of this ftroke fo exadly 
correfpond with thofe many times before obferved by 
Dr. Franklin, I think we lhall fcarce ever meet with a 
greater proof of the utility of his metallick condudors; 
and cannot help expreffing a fincere wifh, that build- 
ers, and perfons engaged in the eredion of public edi- 
fices, 6cc. might be prevailed with, to make a re- 
gular communication of metal, from the top of fuch 
buildings to a confiderable depth into the earth, and 
of fuch a diameter and kind, as may be fufficient to 
fecure both the buildings, and the lives of thofe,. 
who may happen to be in them. The poor man 
deftroyed by this accident, was fitting at the time 
on a Ihort ladder, which lay horizontally on the 
pavement, with his b^k againft the door. The. 
lightning fiew from the middle bolt, and ftruck. 
him on and under his left ear, entered his neck,, 
making a wound half an inch long, raifed in a bur- 
and burnt, pafied down his back, which it turned 
black as ink, down his left arm, melting the fiud 
in his jfhirt fleeve j. the ftone in which, as well as the 
filver, fcems to be a little affefted. Hence it fiew 
into his body, which it burnt in a hard fpot, re- 
fembling fcorched leather, pafiing through it into 
his right leg, and breaking out a little above the 
ancle i making a large wound, and another bur,, 
burnt as before, with two others fmaller a little be- 
low it, and fome ftill fmaller in his feet- His 
deaths and hair were much burnt,, but his ftock,. 
fhoe, and knee-buckles, the metal buttons on his 
coat and wiuficoat,. a fiulling, which he had in the 

left 
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left pocket of his breeches, and the metal claips of 
a Common Prayer-Book, in his coat-pocket, were all 
uninjured His death was truly inftantaneous j he 
hath left a widow and two children in diftrefled cir- 
cumftantes, who were entirely dependent on his la- 
bour, • His name was Goodfon, aged thirty-four, by 
trade a taylor, at N° 3. Craven-Buildings, Drury- 
Lane. 

P. S. The ftuds above-mentioned will be fent to- 
gether with, this paper {as a curiofity) for the in- 
j^dtion of the members of the Royal Society. 


The corps, after lying twoor three day$ on a table, feemed 
not more difiioCed to putrefaction, than bodies at that time gene- 
rally are, wWch die a natural death. 


XVIlIf ^ 
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X'^III. , A Letter from Thomas Ronayne, 
Efqi to Benjamin Franklin, LL. D, 
F. R. S. ■ -inclojtng an Account of fome 
Ohfer‘oatiom on Atmofpherical EleSiricity^ 
in regard of Fogs-y Miflsy ^Ci with fome 
Remarks j communicated bji Mr- William. 
Henley.. 


S I R>. 

Read April 30, TN conformity to the defire of fomc. 

’ X friends, I have drawn up the follow- 
ing obfervations on atmofpherical eleftricity, which 
I' beg leave to lay before you j and lhall think the. 
trouble I have had, in profecuting the neceflary ex- . 
periments, fufBciently compenfated, if it fliall appear 
to you that they contain any thing new or curious j 
in which, cafe, you are at liberty to difpofe of them 
in whatever manner you {ball diink proper. 


l am, S I R, 


With very refpedful confi'deration, 


Cecil-Sjtrect,. 
Icb. 15, 1.7 7 z. 


Your moft. obedient fervant, 

Tho® Ronayne.. 


Yql. LXII. 
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^ SOME years ago I difcovered, by Mr. Canton’s 
cledrometer,. defcribed in the Philoi. Tranfadlions, 
Vol. XLVIIL p. 783. that the air of Ireland is, 
during the winter feafon, in aimoft a conftant ftate 
of pofitive electricity i which, however, is fo weak, 
that, in order to obferve it fatisfaCtorily, I have al- 
ways found it neceffary to have the cork-balls fuf- 
pended from threads of a middling finenefs, fix or 
feven inches in length, quite Ifreight, and to avoid, as 
much as poflible, any interruption from the wind. 

I have likewife had frequent recourfe to the fol- 
lowing contrivance, by which I was enabled, within 
doors, to purfue my inquiries with greater accuracy 
and advantage ; having procured a flender tapering 
piece of wood, about five feet long, to the fmaller 
end of which an eledrometer was affixed, by means 
of a fmall hook „ I placed it out from an open garret 
window, and faftened the other end with a fmall 
h'afp to one of the jambs : I had alfo at hand another 
piece of wood, in the ends of which, a fmall glafs 
tube and a flick of fealing-wax had been inferted. 
Either of thefe was occafionally excited, and applied 
near the c6rk-balls, in order to determine more pre- 
cifely the kind of elcdlricity with which they might 
happen to be affeCled ; and I was always careful in 

* I commenced my experiments on the air in the year ijSt, 
and thofe on the clouds in the year *762. I continued them un- 
remittingly, as opportunity oflFered, till the year *770, when 
tny occafions brought me to England. I have repeated my ex- 
periments, with regard to the common air, in diffaent places 
here, and find it the fame as that in Ireland. 

making 
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making my experiments on that fide of the houfe 
where the wind had Jeaft power. 

I have found the air, in winter, at a proper diftance 
from buildings, • trees, maftsoffhips, &c. very fen* 
fibly eledrified, during a frofty or foggy ftate of the 
weather ; and in mifts too, but in a lefs degree : .1 
have alfo difcovered finall figns of it in calm' and 
-.cloudy weather. 

The air, in fummer, never fhewed any fign Of 
cledtricity, except when a fog happened in the cool 
of the evening, or at night ; in which cafe, I always 
difcovered manifeft marks of eledfricity, fenfibly 
weaker than thofe obferved in winter fogs, .but pre* 
cifeiy of the fame kind, that is, pofitive. 

I have often examined the ftate of the air, at the 
■time of an Aurora borealis, and could not difeover 
any indication of eledtricityj except when a fog had 
.appeared at the fame time ; in which cafe, the elec- 
.tricity has been, in every refpcdJ:, the fame as that of 
a fog at ,any other time. Once, indeed, during an 
jAurora borealis on a- remarkable ferene night, I dif- 
covered fome figns of a very weak poj.ti’o? eledtri- 
city. 

As the eledricity of the air is generally fojitive (I 
i^ever knew an exception but one, which prefented 
itfelf during a fog on a winter day, that proved un- 
commonly warm-}, is it not reafonable to believe, that 
cold eledtrifies the atmofphece pofitmely. t and, if fo, 
may not one be led to imagine, that heat eledrifies 
it mgatively^ But this I only offer as a conjedure, 
not hieing able to advance any thing decifive on the 
fubjed, and knowing, that one fort of.ekdricity may 

T 2. often 
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often be produdiiVe of the other, as is plain from Dr. 
Franklin’s experiments. 

If cold eledtrifies the air pojitively in this climate 
(which feems extremely probable), may it not elec- 
trify it negatively at and about the place of our anti- 
podes ? Does not a confideration of the effedts dif- 
coveted in the Tourmalin favour this furmife ? 

The elcdlricity of the air, in frofty, foggy of 
mifiy weather, is not ftrong enough to yield any 
fpark, even by infulating a fharp pointed wire in it, 
which, however, attradls very light bodies at a fmall 
diftancej whilft, on the contrary, that of the clouds, 
generally affords confiderably ftrong fparks. 

‘ When a fog . becomes very thick, the cork-balls 
approach i but when it returns to its former ftate, 
they open again at their firft diftance } and 1 have 
obferved that, when it rained in foggy weather, the 
balls clofed, and opened again on the fog’s appear- 
ance anew, after the rain had ceafed : there is, how- 
ever,' a certain degree of denfity neceffary in a fog, 
in order that the balls might exert their greateft di- 
vergency. 

Moft, if not all, fogs partake of a fmell much 
like that: of an excited glafs tube, and, indeed, fo 
does the common air very frequently, 

As^ fogs, fometimes appear in a very moift ftate of 
the air, ; I was for fbme time at a lofs to account on 
what principle they could retain their elearicity j but 
having at length remarked, that elearified bodies, 
infulated with fealing-wax, preferved their clcaricity 
for a time in very damp air, I concluded that moif- 
tsure is hut, a very flow condudor. 

Having, 
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Having, on the contrary, obferve4 that bodies, 
infulated with dried filk, had loft their eleftricity in 
a very fliort time, I attempted to render it a non- 
condu<ftor, by having varniftied it over with oil of 
turpentine, balfam of fulphur, and fuch like, but 
did not fucceed ; for filks Co treated foon became a 
condudor, and increafed confiderably in weight, if 
the air happened not to be very * dry j Co much 
indeed, that I think ordinary filk, from its power of 
abforbing moifture from the air, may well ferve as 
an occafional hygrometer, either by being put into 
a balance, or by having an elcdrified body infulated 
with it. 

When the denfity of fogs, floating near the earth, 
increafes confiderably, the balls always approach j 
but when they are fituated high in air, the reverie 
generally happens. I had an opportunity of remark- 
ing a ftruggle between breezes from the north-weft 
and feuth-eaft at the fame time, in which the one 
leemed fometimes to prevail, and aftervvards the 
other. This contention was fucceeded by a finoaky 
hazinefs, which, like a fog, occafioned the balls to 
open : as the hazineft •f' thickened, they opened 

* Even glafs attrafls moifture to its furface, which makes it 
a condudor of electricity, and, confequently, not fo convenient 
as feaJing-wax. 

+ An electrical body, when contracted in its dimenfion, will 
have its eIcCtricity increafed, as appears by Dr. Franklin’s ca- 
rious, experiment with the chain and filver can. I alfo have dif- 
covered, from repeated trials, that a piece of flannel, filk, &c. 
excited, and fuddenly twifted, not only ftruck at a greater di- 
ftance than before, but fometimes emitted pencils of fire into the 
air. May we not hence infer why the eleftricity of vapour, &c, 
(when not in contaCt with the earth) increafes by condenfa- 
tion f 

wider, 
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wider, and ftill wider when it diflblved into rain y but 
their repelling power became greateft in proportion as 
the drops increafed. 

The eledtrometer placed out from a garret window 
,(p. 138.), has been frequently ufeful to me, in de- 
termining the nature of an approaching cloud, whofe 
eledricity, although generally llrong, was for the 
moft part uncertain, having been fometimcs poJtHvgf 
and at other times negative. But, as the wind or 
rain were frequent impediments to the accuracy of my 
experiments, the following methods of making obfer- 
vations, with fuccefs, under Ihelter, occurred to me. 

I have fometimes flood, in an upper room, on a 
cake of wax, holding in my right hand, out at the 
window, a long flender piece of wood, round which 
n wire projeding a few inches' had been twifted, and 
in my left hand an eledrometer an affiftant had ex- 
cited glafl or wax in readinefs. 

At other* times, I have made ufe of a tapering 
tube of tin, twenty feet long,, ending in' a point; the 
greateft part of it flood out high in the air, and the. 
thick end, from which an eledrometer hung, was 
fupported infide the window, fometimes with filk- 
cbfds, and at other times with ftrong flicks of fcaling- 
waJc, fuftained at either end by hooks of iron* wire,, 

By either of thefe means I have often difcovcred,, 
that what feenaed to me a Angle doudj produced, in 
its palEng over, feveral feccefiGwe changes, from 
Jitive to negative i and from negative to pojitive elec- 
tricity, the balls coming together each time, and re- 
maining in Gontad a few fficonds, before they r,e- 
Jpclled each other again* 

■ ■ ' 'Thflt 
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The permanence of either kind of eledricity in 
the clouds, or the length of , time in which, neither 
be difcovered, is uncertain j fometimes the fame 
electricity has returned, and at other times has beeti 
fucceeded by the contrary j whilil either generally 
came on, and went off gradually. But changes were 
often made, very fuddenly, by a fiafli of lightning, ‘ 
efpecially if the thunder-ftorm happened tp ,be in 
the zenith. A branch of it, over-head, ha? fre-. 
quently occalioned'ftmnger eleftricity than I could 
difeover, when the greateft part of the fky had beea 
overcaft ; which, perhaps, might be,accot;inted for, 
from this confideration, that one kiqd of eledlricity; 
acting alone, muft exert more powerful effedls than 
when counteracted by the other. 

I once obferved in a thunder-florm, during >phich 
I faw no lightning, that the balls, which hjung 
from the tin tube, repelled and attraded each other,’, 
very rapidly, for the fpace of ten or twelve feCon.ds j > 
at the fame time, Mr, Canton’s electrometer, vvhich 
I held at fuch a diftance from the tube, as to have .its 
balls.opened to the diftance of an inch, continued quiet 
in that ftate, and were not alfeCted convulfively like 
the others. Hence I imagined, that the fame kind 
of electricity went off, and^ came on, withopt being, 
changed in contrarimn j for when that circumftance 
happened, they were very evidently affeCted in the 
fame manner. And here I muft obferve, that 
I have found it more eafy to difcover the kind of 
electricity prefent in the tube, by approaching ex- 
cited wax to the balls of an electrometer, which I 
hdd at a proper diftance from the tube, than by ap- 
plying it near the balls which hung from the tube ; 
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for they, in the general,, diverged* fo much, that I 
found it very difficult to have in readinefs a fmall 
tube of glafs, or wax Efficiently excited to afFe<S 
them. 

It has fometimes happened that the balls of the 
tin tube, &c. perfectly at reft, have, in confequcnce 
of a flaffi of lightning, fuddenly repelled each other, 
and immediately after clofed. As this circumftance 
has frequently happened, when the air was in a 
damp ftate,, I have fometimes imagined that the 
equilibrium between the earth and lower clouds had 
been quickly reftored, on receiving the clcflricity of 
the higher onesj and, at other times, have fuppofed 
that it might be owing to the lateral effed of the 
explolion. 

If two or more perfons, at a Efficient diftance, 
from each other, would correfpond, by fignals, viz. 
a red flag for pojitive-^ and a blue one for negative 
eledricity, we ihould probably obtain, in due time,, 
morefatisfadory certainty with regard to the eledricity 
of the clouds, thunder, &c. than has hitherto been, 
given, or is, perhaps, poffible for any one man to 
acquire, without the aid of wires or chains, produced 
from diflPercnt apparatulfes, placed at different: 
diftances from each other. 


Mr. 










E Hs 3 


Mr.- Ranayne having re^:eived the following Letter 
from Mr. Heply, whjch corroborates and con- 
firms the obfemtions mentioned in his paper, 
it was thought proper to print them together 
in this volume. 


0 (£tobcr i 6 , 177 1» I paft P. M. 

I Find a fog (not very thick), foon after its ap- 
pearance, ftrongly eledrical. The balls open 
i or I inch A, [See Tab. VIII.], and dole at the 
approach of excited wax, ' when brought within 
10 inches of them B: if the wax is brought within 
3 or 4 inches, they diverge again, in confequence 
thereof C: as the virax is with'draWn, they converge 
again, D, till it gets beyond the diftance of its in- 
fluence, when they begin to diverge again ? and, as 
the wax is withdrawn ftill farther; they continue to 
open, in confequence' of the eledtricity in the fogi 
till they reach their original diliance from each other 
E. There is very little difturbance by the wind, 
and the little there is, only wafts them in ' a Imall 
degree, but they keep feparate. If they are held 
near the tiling, or brick-work, of a rieighbouring 
houle, they clofe, Fj hdt begin to diverge again, at 
the diftance of 3 or 4 feet from it, G ; ,and their di- 
vergence incfreafes, as they recede from the building, 
till they fepiarate i or | Inch, ,as >t firft^ ff. 

VqX. EXIT. U 


Memo- 



[ *46 ] 

Memorandum. 

Odobcr 3, 1771, I tried the eledricity of a thick 
fog, and (in at leaft twenty diifFerent trials) found 
the balls feparated from Jto i inch diftance. 
Whenever I brought them near the building, 
or approached them with a flick of excited wax, 
they clofcd j and opened again, on removing 
them. 


W. Henly. 
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XIX. Ohfervations on different Kinds of 
' Air • By Tofeph Prieftley, L,L. D, 
F.R.S, 


Read March 5 , 1 1 '^HE following obfervations on the 
13,19, 36, 1773. properties of feveral different kinds 

of aifj I am fenfible, are very imperfed, and fome of 


tlje cqarfes of experiments are incomplete; but a 
confiderable number of fa< 5 fs, which appear to me 
to be new and important, are fufficiently afcertainedf 
and I am willing to hope, that yrhen philofophers 
in general are apprized of them, fome pprlbns may 

^][^e ^o purfue ritern to more advantage than t^^y- 
felf. I therefore think it my duty to give thjs So- 
ciety an account of the progrefs I have been able to 
make ; and I fhall not fail to communicate any far- 
ther lights that may occur to me, whenever I refume 
thefe inquiries. 

In writing upon this fubjedl, I find myfelf at a 
lofi for proper terms, by which to diftinguifh the 
different kinds of air. 'I'hofe which have hitherto 
obtained are by no means fufficiemly charaderiftic, 
or diftind. The terms in comnaon ufeare, fixed air, 
mephitic, and inflammable. The lafl;, indeed^ Suffi- 
ciently charaderizes and diftinguifhes t^at kind of 
air wWch takes fire, and expfodles on* the approach 
of flame; but it might have been termed fixed \yith 

U 2 as 
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as much propriety as that to which Dr. JJlack and 
others have given that denomination, lince it is ori- 
ginally part of feme folid. fubftance, and exifts in an 
vnelaftic ftate, and therefore may be alfo called fac* 
titious. iriie term mephitic is equally applicable to 
^hat is called fixed air, io that which is inflammable, 
and to many other kinds s fince they are' equally 
noxious, when breathed by animals. Rather, how- 
ever, than to introduce new terms, or c^nge the 
%nification; of; old' ones, I, fhall, ufe th 9 tef in fixed 
air, in the fciife in which it is hbyf cc^imbnly ufdd, 
and diflinguirii the other kinds by thei^^properties,. or 
fome other peHphrafis. I fhall be under i ricceflityj 
however, of giving a name to one Ipfecies of air, io 
which no name was givfcn before. 

. df FIXED AIK,' , 

, Fixed, air is that vvhich is expelled' b^ healt froth ' 
lime' and other calcareous fubflanceS, '&hd, 'WheO 
deprived, of which, 'they becomd quick-litrifi.' It Is 
alfo, cbnfj)ihed' in ' alkaline falts, and is ^efierated in 
great 'quantities frond fcrthe'ntihg- vegetables j and 
beio| united with water,, gives it the principal' pro- 
pen|(^bf,,;t*kxri6nt-wit'er. This kiiid of air is alfo 
welf , ,ih' be fatal to stnimils j and Dr. Mac- 
bride ' that it ' checkf of pfe^ciits 

putrefaftloh. / ’ ’ ■ • . • 

Living for fbme time in the neighbourhood of a 
public brewery,' I was indiiced to make a'fewexpe- 
rijh9U|8 hn. this kind of air, there being always a 
taiimdfepji’it, ready formed, upon the fuffaOe of ’ 
the liquor, generally about - 

' -i'' ' (jj.. 
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ot a foot in depth, within which any kind of fub- 
ftance may be very conveniently placed j and though 
it muft be continually mixing with the common air# 
and is far from being perfedly pure, yet there is a 
conftant fupply from the fermenting liquor, and it is 
pare enough for many purpofes. 

A perfon, who is quite a ftranger to the properties 
of this kind of air, would be agreeably amufed with 
extinguifliing lighted candles, or chips of wood in it, 
‘as it lies upon the furface of the fermenting liquor j 
for the fmoke readily unites with this kind of air# 
probably by means of the water which it contains j 
lb that very little or none of the fmoke will efcape 
into the open air, which is incumbent upon it. It 
is remarkable, that the upper furface of this fmoke# 
floating in the fixed air, is fmooth, and well defined j 
whereas the lower furface is exceedingly ragged, fc- 
Veral parts hanging down to a cdnfiderable diftance 
within the body of the fixed air, and fometimes in 
the form of balls, connedted to the upper ftratum by 
flender threads, as if they were fufpended. The 
fmoke, is alfo apt to form itfelf into broad flakes,' 
parallel to the furface of the liquor, and at difierent 
diftan'ces from it, exadtly like clouds. Thefe ap- 
pearances will fometimes continue above an hour, 
with very little variation. When this fixed air is 
v^ry ftrong, the fmoke of a fmall quantity of gun- 
p6#d^ fifed in it will be wholly retained by it, no 
palrt ^reaping into the common air. 

Mdkihg an agitation in tlus air, the furface bf it, 
whieh flan continues to be exadly defined, is thrown 
ifttb the form of waves, which, it is very araufing to 
look hpon i and if# by this agitation, any of the fixed 
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air be thrown over the fide of the veflel, the frnoke, 
which is mjxed with it, will fall to the ground, as if 
it was fo much water, the fixed air being heavier than 
pomtnon air. 

The red part of burning wood was extinguifhed in 
this air, but I could not perceive thqt a red-hot poker 
was fooner cooled in it. 

Fixed air does not inftantly mix with common air. 
Indeed, if it did, it could not be caught upon the 
fermeptipg liquor j fpr a candle put under a large 
receive?*, and ipamediately plunged very deep below 
the furfape of the fixed air, will burn fome time. 
Put veflels with the froalleft orifices, hanging with 
their mouths downwards in the fixed air, will in 
time have the common air, which they contain, pcr- 
fedly Ui^xed with it. When the fermenting liquor 
is c<i)ntaiDed in veffels clofe covered up, the fixed air 
is rendered much ftronger, and then it readily affcds 
the common air which is contiguous to itj lb that, 
upon removing the cover, candles held at a con- 
fiderable diftance above tfie furface will inftantly go 
out. I ]>avjs been told by the workmen, that this 
will fomctimes bp the cafe, when the candles are 
held more than half a yard above the mouth of the 
ve^el. 

;'p’,ia?,e4 eir unites with the frnoke of refio, fulpbur, 
and other ejedlfical fobftances, as well as witn the 
vapour of vvtter i and yet, by holding the tyire of a 
charged phial among thefe fumes, J could not make 
any elcdrical atmolphcre, which furptized me a 
|;Q 0 d deal, as there was a large body of this frnoke, 
apd it was fo confined* that it could not elfcape me. 

oil of vitriol in a klafe veflej within 
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the fixed air, and by plunging a piece df red ho< 
glafs into it, railed a copious and thick fume. This 
floated upon the furface of the fixed air like other 
fumes, and continued as long. 

Confidering the near affinity betvt?eeri water and 
fixed air, I concluded that if a quantity of water was 
placed near the yeaft of the fermenting liquor,- it 
could not fail to imbibe that air, and thereby acquire 
the principal properties of Pyrmont, and other me« 
dicinal mineral waters. Accordingly, I found, that 
when the furface of the water was confiderable, it 
always acquired the pleafant acidulous tafte dhat 
Pyrmont water has. The readieft way of impreg- 
nating water with this virtue, in thefe circumftances, 
is to take two veflels, and to keep pouring the water 
from one into the other, when they are both of them 
hdd as near the yeaft as poflible j for by this means 
a great quantity of furface is expofed to the air, 
and the furface is alfb continually changing. In this 
manner, I have fometimes, in the fpace of two or 
three minutes, made a glafs of exceedingly pleafant 
fparkling water, which could hardly be diftinguiChed 
from very good Pyrmont, 

But the moft effedual way of impregnating water 
with fixed air is to put the veflels which contain the 
water into glafs jars, filled with the pureft fixed air, 
made by the folution of chalk in diluted oil of vitriol, 
ftanding in quickfilver. In this manner 1 have, in 
about two days, made a quantity of water to imbibe 
more dian an equal bulk of fixed air, fo that, ac- 
cording to Dr. Brownrigg’s experiments, it mufthave 
been much ftronger than the beft imported Pyrmont ; 
for though he made his experiments at the fpring 

head 
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bfiad, fee Beyer foun^ that it contained quite To much 
as half its bulk of this air. If a fufficient quantity 
of quickfilver cannot be procured, oil may be ufed 
with Jufficient advantage, for this purpofe, as it im- 
bibes the fixed air very fiowly. Fixed air may be 
kept in vtfTds [landing in water for a long time, if 
they be feparated by a partition of oil, about half .an 
inch thick. Pyrmont water made in thefe circuim- 
fiances, is little or nothing inferior to that which has 
fiood in quickfilver. 

The readieji method of jpreparing this water for 
pfe is to agitate it ftrongly with its whole furface cx- 
pdfed to the fixed air. By tliis means alfo, more than 
'in equal bulk of air may be communicated to a 
larggi quantity of water in the fpace of a few mi- 
niutes. Bafy diredlions for doing this I have publifhed 
in a ftnall pamphlet, defigned originally for the ufe 
of feamen in long voyages, on the prefumption that 
it might be of ufe for preventing or curing the fea 
feurvy, equally with wort, which was, recommended 
by Dr. Macbride for this purpofe, on no other ac- 
count than its property of generating fixed air, by 
its fermentation in the ftomach. 

Water thus impregnated with fixed ait readily 
dl&lves iron, as Mr. Lane has difeovered j fo that if 
a quantity of iron filings be put to it, it prefently- 
becomes a ftrong chalybeate, and of the mildcft and 
inofi: agreeable kind. 

^ I have recommended the ufe of chalk and oil of 
vitriol as the cheapeft, and, upon the whole, the beft 
l^t^rials.fo'r this purpofe j and whereas fome perfims 
h^;:,'fl^ae'd that a quantity of the oi.l of vitriol 
volatile by this jprocef^ Jf it 

' ' ' ' by 
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fey all the chemical methods that are in ufej but 
could not find that water thus impregnated con- 
tained the leafl: perceivable quantity of the acid. 

Mr. Hey, indeed, who aflifted me in this exami- 
nation, found that diftilled water, impregnated with 
fixed air, did not mix fo readily with foap as the di- 
ftilled water itfelf j but this was alfo the cafe when 
the fixed air had palTed through a long glals tube 
filled with alkaline falts, which, it may be fuppoled, 
would have imbibed any of the oil of vitriol that 
might have been contained in that air*.. 

It is not improbable but that fixed air itfelf may 
be of the nature of an acid, though of a weak and 
peculiar fort. Mr. Bergman of Upfal, who honoured 
me with a letter upon the fubjed, calls it the aerial 
acid, and, among other experiments to prove it to be 
an acid, he fays that it changes the blue juice of 
tournefole into red. 

The heat of boiling water will expell all the fixed 
air, if a phial containing the impregnated water be 
held in it } but ,it will often require above half an 
hour to. do it completely. 

Dr. PercivaU who is particularly attentive to every 
improvement in the medical art, and who has 
thought fo well of this impregnation as to prefcribe 
it in feveral cafes, , informs me that it feems to be 
much ftronger, and fparkles more, like the true 
Pyrmont water, after it has been kept fome time. 
This, drpurnftancei however, fliews that, in time, the 
Ifixed air is more eafily difengaged from the water., and 

* An account of Mr. Key’s experiments will be found in the 
Appendix to thefe papers. 

, V0L.LXII. X though. 
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though, in this ftate, it may affedl the tafte more 
fenfibly, it cannot be of fo much ufe in the ftomach 
and bowels, as when the air is more firmly retained 
by the water, though, in confequence of it, it be 
lefs fenfible to the tafte. 

By the procefs deferibed in my pamphlet, fixed 
air may be readily incorporated with wine, beer, anil 
almoft any other liquor whatever ; and when beer, 
wine, or cyder, is become flat or dead (whicli is the 
confequence of the efcape of the fixed air they c. )n- 
tained). they may be revived by this means ; but the 
delicate and agreeable flavour, or acidulous tafte, 
communicated by fixed air,, and which is very mani- 
feft in water, can hardly be perceived in wine, or 
any liquors which have much- tafte of their own. 

It ftiould think that there can be no doubt, but 
fliat water thus impregnated with fixed air muft have 
all the medicinal virtues of genuine Pyrmont water j 
fince thefe depend upon the fixed air it contains. If 
the genuine Pyrmont water derives any advantage 
from its being a natural ■chalybeate, this may alfo be 
obtained by providing a common chalybeate water,, 
and ufing it in thefe procefles, inftead of common. 
■ water. 

Having facceeded fo well with ^this artificial Pyr- 
mont water, I imagined that it might be poffible to- 
give ice the fame virtue, cfpecially as cold is known 
to promote the abforption of fixed air by water* 
but in this I found myfclf quite miftaken. I put 
feveral pieces of ice into a quantity of fixed air, 
confined by quickfilver, but no part of the air was 
in two days and two nights j but upon, 
bringing it into a place where the kc air 

' ' ’ ^ . *' ■' was 
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■Was abrorted as ufual. I then took a quantity of 
^Irong artificial Pyrmont water, and, putting it into 
a thin glafs phial, I fet it in a pot that was filled 
with fnow and fait. This mixture inftantly freezing 
the water ‘that was contiguous to the fidss of the 
glafs, the air was difcharged plentifully, fo that I 
catched a confiderable quantity, in a bladder tied to 
the mouth of the phial. I alfo took two quantities 
of the fame Pyrmont water, and placed one of 
them where it might freeze, keeping the other in 
a cold place> but where it would not freeze. This 
retained its acidulous tafte, though the phial which 
"contained it was not corked j whereas the other, 
being brought into the fame place, where the ice 
melted very llowly, had at the fame time the tafte of 
common water only. That quantity of water 
which had been frozen by the mixture of fnow and 
fait, was almoft as much like fnow as ice, fuch a 
quantity of air bubbles were contained in it, by 
which it was prodigioufly^increafed in bulk. 

The preflure of the atmofphere aflifts very con-r 
fiderably in keeping fixed air confined in water j for 
in an exhaufted receiver, Pyrmont water will abfo- 
lutely boil, by the copious difcharge'of its air. This 
is alfo the reafon why beer and ale froth fb much in 
vacuo. I do not doubt, therefore, but that, by the 
help of a condenfing engine, water might be much 
more highly impregnated with the virtues of the 
Pyrmont fpring, and it would not be difficull to 
contrive a method of doing it. 

The manner in which I made leveral experiments 
to afcertain the abforption of fixed air by different 
fluid fubftances was to put the- liquid into a difh, 

X 2 and 
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and holding it within the body of the fixed air aU: 
the brewery, to fet a glafs veflcl into it, with its 
mouth inverted. This glafs being neceflarily filled 
with the fixed air, the liquor would rife into it when 
they were both taken into the common air, if the 
fixed air was abforbed at all. 

Making ufe of ether in this manner, there was a 
conftant bubbling from under the glafs, occalioned 
by this fiuid eafily rifing in vapour, fo that 1 could 
not, in this method, determine whether it imbibed 
the air or not. 1 concluded, however, that they did 
■ incorporate, from a very diiigrecable circumfiance, 
which made me defift from making any more expe.- 
riments of the kind. For all the beer, over whieJa 
this, experiment; was made,,, contraded a peculiar 
tafte* th'?, ifixed.air impregnated with the ether beings 
|l, fuppofei again afiforbed by the beer. I have alfo 
obferved, that water which remained a long, time 
within this air has fometimes acquired , a very 'dil- 
agreeable tafie. At one time it was like tar- water* 
How this was acquired, I was very defirous of mak- 
ing /ome, experiments to afeertain, but I was dif- 
couraged by the fear of injuring the fermenting 
.liqqor. It could not come from the fixed-air only. 

Having imagined that fixed air coagulated the 
blobtl in the lungs of animals, and thereby caulcd 
in,ftai)i; depth i,, l.fuffocated a cat in this kind of air, 
and examining tjhe lungs, prcfently after, found them 
collapfcd aptl white,, baying little or no blood ia 
them. 

order to try theefied of this air upon the blood 
h quantity from a fowl juft killed^ and 

P®*"*^®* hQlding.Qne ,of ihe^\yi^ia 
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the- fixed air, -and the other in the common air, and 
obferved that the former was coagulated much Iboner 
than the latter. This I could wifli to have tried 
again. 

Infeds and animals which breathe yery little are 
ftifled in fixed air, but are not foon quite killed in, 
it. Butterflies, and flies of other kinds, will gene- 
rally become torpid, and feemingly dead, after being 
held a few minutes over the fermenting liquor,* but 
they revive again after being brought into the frelh 
air. But there are very great varieties with refpefl: 
to the time in which different kinds of flies will 
either become torpi,d in the fixed air, or die in if.. 
A large, ftrong frog was much fwelled, and feemed 
to be nearly dead, after being held about fix minutes 
over the,, Fermenting liqnorj but it recovered upon 
being brought into the common air., A fnail 
treated ini^e^lamci.nf|aaner.died rprefently.. 

Fixed air is prefen tly‘ fatal to vegetable life. At 
leaft fprigs of mint, growing, in water, and placed 
over the fermenting liquor,, will often become quite 
dead ln,,ope day, or even in a lefs fpace of, time ; 
nor do ithey. recover when they are afterwards 
brought into the common air. , I am told, however, 
that Ibme other plants are much, more hardy in this 
reiped. 

; A red rofe, frefb gathered, loft its rednefs, and be- 
came, of a purple colour,, 'after -being , held ovef jibe 
f^j-mendng liquor about twenty-four hours j bqt ithe 
tips of each leaf wke much more affeded than the 
reft of it.,, .Apother red. rofe turned perfedly white 
in this fituatton}. but:variqus pther. flowers, of differ- 
ent colours, were very little affeded. Thefe expe- 
riments 
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riments were not repeated, as I with they might be 
done, in pure fixed air, extradted from chalk by 
means of oil of vitriol. 

For every purpofe, in which it was nccefliiry that 
the fixed air fhould be as immixcd as poffiblc, I 
generally made it by pouring oil of vitriol upon chalk 
and water, catching it in a bladder, faftened to the 
neck of the phial, in which they were contained, 
taking care to prefs out all the common air, and alfo 
the firft, and fometimes the fecond, produce of fixed 
airj and alfo, by agitation, making it as quickly’ as 
t poffibly could. At other times, I made it pafs 
from the phial in which it was generated through a, 
•glafs tube, without the intervention of any bladder, 
which, as 1 fduhd by 'experience, will not long make 
a fiifficient reparation between feveral kinds of air and 
-common air. > 

I had once thought that the rcadieft method of 
procuring fixed air, and in fufficient purity, would 
be by the fimple procefs of burning chalk, or 
pounded lime-ftone in a gun-barrel, making it pafs 
through the fiem of a tobacco-pipe, or a glafs tube 
carefully luted to the orifice of it j and in this man- 
ner I find that air is produced in great plenty j but, 
upon examining it, I found, to my very great furprizc, 
that little more than one half of it was fixed air, 
capable of being abforbed by water j and that the 
reft was Irifiammable, fometimes very weakly, but 
fometimes pretty highly fo. Whence this inflam- 
n^abHity proceeds, I aih not able to determine, the 
5mSe or chalk not being fiippofcd to contain any 
^6xed air. I conjedurc, however, that it 
fi*ona the iron, and thfei fe|>af4ti€wtif 'it 

' from 



[ >59 ] . 

from the calx may be promoted by that fmall quan- 
tity of oil of vitriol, which I am informed is ' con- 
tained in chalk, if not in lime-ftone alfo. But it is 
an obiedion to this hypothelis, that the inflammable 
air p jJuced in this manner burns blue, and not at 
all . .e that which is produced from iron, or any other 
me , J, by means of an acid. It has alfo the fmell 
of kind of inflammable air which is produced 
fr< ra vegetable fubftances. Befldes, oil of vitriol 
without water, will not diflblve iron ; nor can inflam- 
mable air be got from it, unlefs tlie acid be confi- 
derably diluted ; and when I mixed brimftone with . 
the chalk, neither the quality nor the quantity of the- 
air was changed by it. Indeed no air, or permanently 
elaftic vapour, can be got from brimflone,. or any 
oil. 

In the method in which I generally made the 
fixed air, and indeed always, unlefs the contrary be 
particularly mentioned, was. by diluted oil of vitriol 
and chalk, I found by experiment that it was as pure 
as Mr. Cavendifti made it.. For after it had pafled 
flirough a large body of water in fmall bubbles, ftill 
or ^ part only was not abforbed by water. In 
order to try this as expeditioufly as poflible, I kept 
pouring the air from one glafs veflel into another,, 
imma-ied in a quantity of cold water, in which 
manner I found by experience, that almofl: any 
quantity may be reduced as far as poflible in little 
more than a quarter of an hour. 

At the fame time that I was trying the purity of 
my fixed air, I had the cunoflty to endeavour to 
afcertain whether that part of it w^hich is not mif- 
fcible in water, be equally diffuled through the whole 

mafs i 
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mafsj and, for this purpofe, I divided a quantity of 
about a gallon into three parts, the firft confiding of 
that whicli was uppennoft, and the laft of that which 
was the lowed, contiguous to the water? but all 
thefe parts were reduced in about an equal propor- 
tion, by paffing through the water, fo that the whole 
mafs had been of an uniform compofition. This I 
have alfo found to be the cafe with feveral kinds of 
air, which will not properly incorporate. 

, A raoufe will livq very well, though a candle will 
.not burn, in the refiduum of the pured fixed air that 
1 can make j and I once made a very large quantity 
for the foie purpofe of this experiment. This, there- 
fore, feems to .be one inftahee 'of the generation of 
-genuine cpmmon 'air, -though vitiated, iri feme de- 
gree. It is alfo another proof of the refiduum of 
•fixed air being, in part at lead, common air, that it 
becomes turbid, and is diminidied by the mixture of 
nitrous air, as will be explained hereafter. 

That fixed air only wants fome , addition, to ofiafeeit 
.permanent, and immifcible with water) if not, in allre- 
fpeits, common air, I have been led to conclude, from 
Meveral attempts which I once made to mix it with 
air), in which a quantity of iron filings and brim- 
made into -a paile with water, had flood ? for, 
in fewcii^ mixtures of this kind, I imagined that not 
much more than half of the fixed air could be im- 
•bibed by water j but, not being able to repeat the 
experiment, I conclude that I either deceived myfelf 
•in it, or that 1 overlooked feme circumftance on 
u,y?hich the fuccefs of it depended. 

experiments, however, whether they were 

'qr.pthcuwifc,, induced;.^ 

' 'n \ ■' ' ' any 



[ i6i ] 

any alteration would be made in the conftitution of 
fixed air, by this mixture of iron filings and brim- 
llone. I therefore put a mixture of this kind into a 
quantity of as pure fixed air as I could make, and 
confined the whole in quickfilver, left the water 
ftiouid abforbe it before the efteds of .the mixture 
could take place. The confequence was, that the 
fixed air was diminiflied, and the quickfilver rofe in the 
veflel, till about the fifth part was occupied by it 5 and, 
as near as I could judge, the ^cefe went on, in all 
refpeds, as if the air in the infide had been common 
air. 

What is moft remarkable, in the refult of this ex- 
periment, is, that the fixed air, into which this mix- 
ture had been put, and which had been in part di- 
minifhed by it, was in part alfo rendered infoluble 
in water by this means. I made this experiment 
four times, with the greateft care, and obferved, 
that in two of them about one fixth, and in the 
other two about one fourteenth, of the original 
quantity, was fuch as could not be abfbrbed by wa- 
ter, but continued permanently elaftic. Left I fiiould 
have made any miftake with reipeft to the purity of 
the fixed air, the laft time that I made the experi- 
ment, I fet part of the fixed air, which I made ufe 
of, in a feparate veflel, and found it to be exceed- 
ingly pure,, lb as to be almoft wholly abforbed by 
water j whereas the other part, to which I had put 
the mixture, was far from being fo. 

In one of thefe cafes, in which fixed air was made 
immifcible with water, it appeared to be not very 
noxious to animals j but in another cafe, a moufe 
died in it pretty foon. 
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As the iron is reduced to a calx by this procefs, 
I once concluded, that it is phlogifton that fixed air 
wants, to make it common airj and, for any thing 
I yet know, this may be the cafe, though I am ig- 
norant of the method of combining them } and when 
I calcined a quantity of lead in fixed air, in the man- 
ner which will be defcribed hereafter, it did not feens 
to have been lefs foluble in water than it was before. 

IL 

On Air in which a candle, or brimstone, 

HAS BURNED OUT. 

It, is well known that flame cannot fubfift -long 
without change of air, fo that the common air is 
neceflfary to it, except in the cafe of fubftances, into 
the compofition of which nitre enters j for thefe will 
burn wfw, in fixed air, and even under water, 
as is evident in fome rockets, which are made for 
this purpofe. The quantity of air which even a 
fmall flame requires to keep it burning is prodi- 
gious. It is generally faid, that an ordinary candle 
confumes, as, it is called, about a gallon in a 
minute. Confidering this amazing confumption 
of air, by fires’ of all kinds, volcano’s, See. it be- 
comes a great objedt of philofophical inquiry, to af- 
certain what change is made in the conftitutipn of 
the air by flame, and to difeover what provifion there 
is in nature for remedying the injury which the at-? 
uab|phere receives by this means. Some of the fol- 
lo'wing; experiments will, perhaps, be thought to> 
thraw a; Iktk light upon the fobj,cd.. 
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The diminution of the quantity of air in which a 
candle, or brimftone, has burned out, is various 5 
but I imagine that, at a medium, it may be about 
one fifteenth, or one fixteenth, of the whole j about 
one third as much as by animals breathing it as long 
as they can, by animal or vegetable fubftances 
pulrifying in it, by the calcination of metals, or by 
a mixture of fteel filings and pounded brimftone 
ftanding in it. 

I have fometimes thought, that flame dilpofes the 
common air to depofit the fixed air it contains 5 for 
if any lime-water be expofed to it, it immediately 
becomes turbid. This is the cafe, when Wax candles, 
tallow candles, chips of wood, fpirit of wine, sether, 
and every other fubftance which I have yet tried, 
except brimftone, is burned in a clofe glafs veficl, 
ftan 'ing in lime-water. This precipitation of fixed 
air (if this be the cafe) may be owing to fomething 
emitted from the burning bodies, which has a ftronger 
affinity with the other conftituent parts of the atmo* 
Iphere. 

If brimftone be burned in the fame circum- 
ftances, the lime-water continues tranlpafent, but 
ftili there may have been the fame precipitation 
of the fixed part of the air? but that, uniting with 
the lime and the vitriolic acid, it forms a felenetic fait, 
which is foluble in water. Having evaporated a 
quantity of water thus impregnated, by burning 
brimftone a great number of times over it, a whitiQi 
powdet remain'ed,' which bad an acid ftffte ; but re- 
peating the experiment with a quicker evaporation, 
the powder had rio acidity i but was very much like 
chalk. The burning of brimftone but bnce over a 

y -2 guantitV' 
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quantity of lime-water, will affed it in fuch a man- 
ner, that breathing into it will not make it turbid, 
which otherwife it always prefently does. 

Dr. Hales fuppoftd, that by burning brimftone 
repeatedly in the fame quantity of air, the diminu- 
tion would continue without end. But this I have 
frequently tried, and not found to be the cafe. In- 
dee^d, when the ignition has been imperfedt in the 
firft inftance, a fecond firing of the fame fubftance 
will increafe the eflFedt of the firft, &c. but this pro* 
grefs fbon ceafes. In many cafes of the diminutioa 
of air, the effedt is not immediately apparent, even 
when it ftands in water; for fometimes the bulk of 
air will not be much reduced, till it has pajUed fe- 
veral times through a quantity of water, which has 
thereby a better opportunity of abforbing that fluid 
part of the air, which had not been perfedHy de- 
tached from the reft. I have fometimes found a 
very great redudion of a mals of air, in confetpience 
of pafiing but once thorough cold water. If the air 
has ftood in quickfilver, the diminution is generally 
inconfiderable, till it has undergone this operation,, 
there not being any fubftance expofed to the air that 
cduld abforb any part of it. 

I ctould' not find an;;ir Confiderable alteration in the 
^ecific gravity of die air, in whida candles, or brim- 
ftone, had burned out. I am fatisfied, however,, 
that it is not heavier than common air, which muft 
have been manifeft, if fo great a diminution of the 
quantity had been owing, as Dr. Hales and others 
^pofed, to die elafticity of the whole mafs being 
itowted. After making feveral trials for this pur- 
j^j&vif'fcbncluded that air, thus diminished in. bulk, 

is, 
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is rather lighter than common air, which favours the* 
fuppofition of the fixed, or heavier part of the com-^ 
mon air, having been precipitated. 

An animal will live nearly, if not quite as long,, 
in air in which candles have burned out, as in com- 
mon air. This faft furprized me very greatly, having, 
imagined that what is called the confiimption of air 
fey flame,, or refpiration, to have been, of the fame 
nature) but I have fince found, tliat this fa( 3 ; has- 
been obferved by many perfons, and even, fo early 
as by Mr. Boyle. I have alfo- obferved, that air in- 
which brimftone has burned, is not in the leaft in- 
jurious to animals, after the fumes, which at firft 
make it very cloudy, have intirely fubfided.. 

Having read, , in the Memoirs of the Society at 
Turin, Vol. I. p. 41. that air in which, candles had 
burned out was, perfedly reftored, fo that other 
candles would burn in it again as- weU as- ever, after 
having been expofed to a confijierable degree of 
cold, and likewife after having been comprefled in 
bladders, (.for the cold had been fuppofed to have* 
produced this eSedt by nothing but condenfation) ; 
I repeated thefe experiments, and did, indeed, find, 
that, when I comprefled the air in bladders,, as the 
Count de Saluce„ who made the obfervatibn, had 
done, the experiment fucceededt but having had 
fuflicient reafon to diflrufl; bladders, S comprefled 
the air in a glafs veflel {landing in water; and them 
I found, that this procefs is altogether ineffedlml-fpr* 
the purpofe. 1 kept the air cpmprdpTed much.n^re,, 
and much longer, than he had. done, but without 
producing any alteration in it. I alio find,, that a 
greater degree of cold than that which he applied, andi 
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o'F longer continuance, did by no means reftore this 
kind of air : for when I have expofed the phials which 
contained it a whole night, in which the froft was 
■very intenfe j and alfo when I kept it furrounded with 
a mixture of fnow and hit, I found it, in all re- 
-fpcds, the fame as before. 

It is alfo advanced, in the lame Memoir, p. 41. 
that heat only, as the reverfe of cold, renders air 
unfit for candles burning in it. But I repeated the 
•experiment of the Count for that purpole, without 
'finding any fuch elFed from it. I alio remember that, 
-many years ago, 1 filled an exhaufted receiver with 
•air, that had palled through a glafs tube made 
red -hot, and found that a candle would burn in it 
perfedly well. Alfo, rarefadion by the air-pump 
^oes not injure air in the leaft degree. 

Though this experiment failed, I flatter myfclf 
that I have accidentally hit upon a method of re- 
fioring air which has been injured by the burning 
•of candles, and that I have difeovered at leaft one 
•of the reftoratives which nature employs for this 
|)urpofe. It is vegetation. In what manner this pro- 
cefs in nature operates, to produce fo remarkable an 
cfFcdt, I do not pretend to have difeovered} but a 
number of fads declare in favour of this hypothefis. 
I Ihall introduce my account of them, byreciting 
fome of the obfervations which 1 made on the grow- 
ing of plants in confined air, which led to this dil- 
covery. 

• One might have imagined that, fince common 
i^r is needfitry to vegetable, as well as to animal 
tifei - both plants and animals had affeded it in the 
fem«* naaaner, and I own I had that expedation, 

when 
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when I firft put a fprig of mint into a gkfs-jar,. 
ftanding inverted in a veffel of water j but when it- 
had continued growing there for fome months, I 
found that the air would neither extinguilh a candle,, 
nor was it at all inconvenient to a moufe, which I 
put into it. 

The plant was not affedted any otherwife than 
was the neceflary confequence of its confined, fitua- 
tionj for plants growing in feveral other kinds of air,, 
were all affeded in “the very fame manner. Every 
fucceliion of leaves was more diminifhed in fize than, 
the preceding, till, at length, they came to be no- 
bigger than the heads of pins. The root decayed, 
and the llalk alfo, beginning from the root ; and yet 
the plant continued to grow upwards, drawing its- 
nourifhment through a black and rotten ftem,. In 
the third or fourth fet of leaves,, long hairy filaments- 
grew from the infertion of each leaf, and fometimes 
from the body of the ftem, fliooting out as far as 
the veffel in which it grew would permit, which, in 
my experiments, was about two inches. In this 
manner a fprig of mint lived, the old ftem decay mg,, 
and new ones (hooting up in its place, but lefs and. 
left continually, all the fummer feafon. 

In repeating this experiment, care muft be taken 
to draw away all the dead leaves from about the 
plant, left they (hould putrefy,, and affed the air., 
I have found that a fre(h, cabbage leaf, put under a 
glaft vefiel filled, with common air, for the fpace of 
one -night only,, has fo far affeded. the air,, that a 
candle would not burn in it the next morning, and. 
yet the leaf had not acquired any fmell of putrefac- 
tion.^ I. 

Finding^ 
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Finding that candles burn very well in air in 
■which plants had grown a long time, and having 
had fome reafon to think, that there was fomething 
attending vegetation, which reftored air that had 
been injured by refjpiration, I thought it was pof- 
lible that the fame procefs might alfo reftore the air 
that had been injured by the burning of candles. 

Accordingly, on the 17th of Auguft, 1771, I 
.put a fprig of mint into a quantity of air, in which 
a wax candle had burned out, and found that, on 
the 27th of the fame month, another candle burned 
perfectly well in it. This experiment I repeated, with- 
,out the leaft variation in the event, not lefs than 
.eight or ten times in the remainder of the fummer. 
Several times I divided the quantity of air in which 
the candle had burned out, into two parts, and 
putting the plant into one of them, left the other 
in . the fame expofure, contained, alfo, in a glafs 
veflel immerfed in water, but without any plant j 
and never failed to find, that a candle would burn 
in the former, but not in the latter. I generally 
found that five or fix days were fufficlent to reftore 
this air, when the plant was in its vigour j whereas 
I have kept this kind of air in glafs veftels, immerfed in 
■water many months, without being able to perceive 
that the leaft alteration had been made in it. I have 
alfo tried a great variety of experiments upon it, as 
by condenfing, rarefying, expofing to the light and 
heat, &c. and throwing into it the effluvia of many 
different fubftances, but without any effeCt. 

, . Experiments made in the year 1772, abundantly 
confirmed my conclufion concerning the reftoration 
of air, in which candles had burned .out by . plants 

growing 
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gj^>wing in' jt. The firft of thefe experimehts was 
made in the month of May; and t]hey were frequently- 
repeated in that and the two following months, with- 
out a fingle failure. 

For this purpofe I ufed die flames of different fub- 
ftances, though I generally ufed wax or tallow 
candles. On the 24th of June the experiment fuc- 
ceeded perfedtly well with air in which Ipirit of wine 
had burned out, and on the 27 th of the fame month 
it fucceeded equally well with air in which brim- 
ffone matches had burned out, an effed of which I 
had defpaired the preceding year. 

This relloration of air I found depended upon the 
vegetating ftate of the plant ; for though I kept a 
great number of the frelh leaves of mint in a ftnall 
quantity of air in which candles had burned out, 
and changed them frequently, for a long (pace of 
time, I could perceive no mdioristidn in the ftate of 
"the air. ’’ . 

This remarkable effed does not idepend upon any 
thing peculiar to mint, which was the plant that I 
always made ufeof till July .1772 j for on the i6th 
of that month, I found a quantity of this kind of 
air to be perfedly reftored by fprigs of balm, which- 
iiad grown in it from the 7th of the fame month. 
That this reftoration of air was not owing to any 
arotpatic effluvia of thefe two plants, not only ap- 
peaftsd by the effential oil of mint having nofenfible 
this kind i but from the equally coo^ete 
reftoratidtt of this vitiated air by the jplaftit\iMlled 
groundfel. Which; is ufudlj^ imdtlg^^the weeds^ 
and has an refult of 

an experiment made the i6tk of July, when the 
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plant Bad been growing in the burned air from the 
8th of the fame month. Befides, the plarrt which 1 
have found to be the moft eifcdual df any that I 
have tried for this pnrpofe is fpinach, which is of 
quick growth, but will Icidom thrive long in water. 
One jar of burned air was perfi^dUy reftored by this 
plant in four days, and another in two days. This 
iaft was obferved on the 2 2d of July. In general 
this effed may be prefumed to have taken place ia 
much lefs time than I have mentioned j becaufe I 
nper chofe to make* a trial of the air, till I was 
pretty fure, from preceding obfervations, that the 
event which J had expeded mull have taken place, 
if it would fucceed at all} left, returning back that 
part of the ajijCjpn which, ouade the trial, and which 
wopjd .fhcreby neceff^^ a fniall mixture of 

common ajr, the experiment might jiot be judged ' 
to be quite fair j though I myfelf might be fufiici- 
chtly fatisfied with refped to the allowance that was- 
to be made- for that fmall imperfedion.,. * 

111 


, Of iN Fli-AWtlvf able ^ Air., y 

* JPjade inflaJ?sn:iilble air in the' 

mannet;|,e%me^.^yj Cayendifti,.m thts Philofo- 
phical ^tan(ad^ni:,ffom ssinc, or tin 3, buf 
chiefly from tlb two former metals, on account of 
the prpeefs being the Ibaft trbubleftme ; but when. 

vegetable or animal fubftances* 


tbem , into a, gpjj .parrel, to the 
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a tobacco pipe, aftd to the end of this I tied a flaccid 
bladder, in order to catch the generated dr. 

There is Hot, I believe, any vegetable .01^ • animal 
fiibftance whatever,’ jibr any mineral fubftarice,. that 
is infl&rtmiable, but what will yield great plenty of 
inflammable air, when they are treated in this man- 
ner, and urged with a ftrong heat ; but, in order- to 
get the mofl: air, the heat muft be applied as fuddenly,' 
and as vehemently, as poffible. For, notwith’ftanding 
the fame care' be taken in lutmg, and in evOry-othef 
refpedt, fix or evefn’ tea times more air may be gOt 
by a hidden heat than by a flow one, though the 
heat that is laft applied be as intenfe as that which 
was applied fuddenly. A bit of dry oak, weighing > 
about iweiye grains, will generally, yield about a 
dieep’s bladder full Ojf,ihfiampaable air with a brifk 
heait, it vvitl Shly'g^e two oV three ounce 
liieafUres ii 'ffife fahie Heat'!' be; ttp|!(li^d ' to if very 
gradually. To what this difFefehte ts’bwittgj’ I cain- 
hottell. ' ■ ‘ _ ' _ ' " • "v •; •• 

" ToflatomaWe air,, when it is made' By a quick pro-' 
defs, has a iretf ^roftg and ^ofienfive fmell, from' 
whatever fubftance it be' 'gdjiet 4 ted j. but this 'ifaell is 
Of three different . kinds, according* as the ak is ex- 
tiraflfed frotn mineral, vegetable, or animal lubftances. 
The laft IS exceedingly fetid 5 and it makes no differ- 
etiC^'whkhdf j it be extrkded from a boiie, or -eveff 
afid dry tcfeih/ br-feim foft'mpfcfdlar 
ai^* qtlj 3 ^patt of the hnlnCi^'. , ^e burnihg.^fi'Saii^ 
fubftance^ t^aifons* i^e finje fih,ell 't 
fiinie flame, 

is the ■ iMaMdba&d t&y ' Is expcM 
by heat, atid then r^dily' igoa'di. "'The fmell of in* 

‘ Z 3 . flamnaable 
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flammable air Is the very fame, as far as I am able to-’ 
perceive, from whatever fubftance of the Cime 
kingdom, it be extracted. ThuS' it makes, no differ- 
ence, whether it be got from iron, zinc, or tin, from 
any kind of wood,, or, as was obferved before, from 
any^gift of, an animaL 

, ; if quantity of inflammable air be contained in a 
^afe veffel landing in water,, and have been gene- 
rated very faff, it will fmell even through the water, 
and this water will alfp foon become covered with a. 

ftm, afluming all the different colours. If the 
ipffapamftble air have' been generated from, iron, this, 
matter appear ;td be a red okre, or the earth of 
iron, it haye' fpund by collecting a confiderable, 

generated ‘from. 

zii^, i|;a .yrnffift 'd^hichl fuppofe.to be. 

^iie . calx of the i^etal. . It likewife fettles "to the, 
bottom of the veSeL and when the water is ffirred,. 


it has very much the appearance of wool. When 
water is once impregnate in this manner, if will' 
continue to yiel^ this fepm for a confiderable time 
after the air is removed ffpm it. This I Have often 
observed' .with refped to, iron. ’ 

.|n|iatpmfbie air, made by a violent effervefcence, t 
' bayepbfmed to b§ much more inflammable, than. 

a weak.cffervefeence,. whe- 
■ the? ,or:,tl^, bil' df,,yit'dlbj'prevailcd in the 
mixture, ' . offeqffve ' fmell ' -^ias,',,' ihucfi 

flrongef in me ibjpmef cafe than in the. latter. The 
grpater degree of' inflammability appeared by the. 
nuinberof fuccefilve e^lofion8,when a candle, 
the ’neck of a,^phiaf fiUe^.;with' it. 
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flammability may, in fome meafure, arife. from the 
air continuing fo much longer in the bladder when 
it is made very flowly j. though I think the difference 
is too great for this caufe to have produced the whole 
of it. It may, perhaps, deferve to be tried, by i 
different procefs, without a blkdder. 

Inflammable air is not thought to be mifcibie 
with water, andr when kept many months, i^effts^ in 
general, to be as inflammable as ever. IndSed^, 
when it is extraded from vegetable or amm^ ' fub- 
ftances, a part of it will be imbibed by the Water iii 
which it {lands j but it may be prefumed, that in this 
calfi, there was a mixture of fixed" air extraded'frbnt 
the fubffance along with it. I have indirputable 
evidence, however, that inflammable air,' {landing 
long in water, has adually loil all its inflammability, 
and even coroe to extirlguifh {lame much more, than 
tiiat air , in which candles hive burne^ oufl ' After 
this change if appears "to 'be greatly ainihiiffie^ in 
quantity, and it fliH continues to Ktf aiflmals the 
moment they are put into it. ‘ ‘ ' ' ' ' 

This very remarkable fadl firfl: occurred' to nty ob- 
fervation bn the twenty- fifth of May 1771,; when I 
examining a quantity of inflammable' a{r,.'vyhich 
had been made from zinc, near three years before. 
Upon this, I immediately - fet by a comjmOn quart 
bottle filled with, inflammable iir from iron, arid 
another equal" quantity from* zinc ; ajtid examinin’g 
th^m iit the beginning of , Dficenaber. following, thk 
from the iron , was reduc^'i^-near 'one hidf io 
if I be not greatly ^iffak'en';; For t fodptf'ihe bbttlfe 
half full of tyiter, 'atid I am. pi^^ 
full of air whra fet'^by.’ ‘TOaii which had 
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been produced from zinc was not altered, and fillcdi 
the bottle as at' firffc. 

Another inftance of this kind occurred to my ob- 
fervation on the 19th of June 1772, when a quan- 
tity of air, half of which had been inflammable air 
from zinc, and half air in which mice had died, and 
which had 'been put together the 30th of July 
^771, appeared not to be in the leaft inflammable, 
but extinguiflhed flaiiie, as much as any kind of air 
that I had ever tried. ^ I think that, in ah, I have 
had four ihflances of inflammable air lofing ^ts inr 
flamihability, while it flood in water. 

Though air tainted with putrefadlion extinguhhes 
'.flame, ,I have npt found that animals or vegetables 
pujtrefyMig Jp xfender it , |efs inflam- 

ira|>le. '' pi\t phei quantity of inflammable ?^^r, which 
I had' fet by in May 1771, along with the others 
above mentioned, had had fome putrid flelh in it j 
and this air had iofl its inflammability, when it was 
examined at the fame time with the other ih lbe 
cOTbjpr following. The bottle in whic'h this’ aif 
had been kept, ‘flh'elled exactly like very flrong 
Harrowgate water. I do not think that 'any perfoq 
'Cou|d h^ve diflinguiflied them. 

nwde , plants grow^ for feyeral months iq 
?ao<?»iand affoTrom oak| 
buti 1^^ 'pretty well, 'the ah flill 

continued i^aihoiable. The former, > inde(?d, was 
not fo highly inflammaj^e 'as when ii was frelh 
made, but the latter was/ltiite as much fo j and the 

* ion of inflammabihty in;the former cafe, I 'at* - 
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No kind of air, on which I have yet made the 
experiment, will conduft eleftricity j but the colour 
of a fpark is remarkably different in fome different ' 
kinds of air, which feems to fhew that they are not 
equally good non-condudors. In fixed air, the 
eleftric fpark. is exceedingly white ; but iif inflam- 
mable air it is of a purple, or red colour. Now, 
fince the moft vigorous fparks are always the whiteft, 
and, in other cafes, when the fpark ig red, there is 
reafon to think that the eledtric matter paffes with 
difficulty, and with lefs rapidity : it is poffible that 
the inflammable air may contain particles which 
condufl eledricity, though veryimperfedlyj and that 
the wh'itenefs^ of the fpark in the fixed air, may be- 
owing to its meeting with no conduding particles 
at all. . When an explofion was made in a quantity 
of; inflammable air, it was a little -white in the- 
center, buE the edges of it were 'ftUi tinged with a ’ 
beautiful purple. The degree of whitenels in this- 
cafe was probably owing to the eledric matter rufh--' 
ing with more violence in an explofion than in a 
comriran fp*k. 

inflammable air kills animals as fuddenly as fixed 
air, and, as far as can be perceived, in the fame 
manner, throwing them into convulfions, and there- 
by occalioning prefent death. I had imagined that, 
by animals dying in a quantity of inflammable air,, 
it would in time become lefs noxious j but this did 
not appeaiit to be the cafe j for I killed a great num|ter' 
of mice in a fmall quantity of this air, . which I kept; 
feveral inonfhs for this purpofb, wij^at its being at 
all fenfibly mended'.; the laffc, as ‘ well’ as the firfli' 
mouft, dying tfie moment it was put into it. 

*' ■’ 3 I. onca: 
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I once imagined that, fince fuced and inflammable 
air are the reverfe of one another, in Ibvcnil remark- 
able properties, a mixture of them would make 
common air ; and while I made the mixtures in 
bladders,* 1 imagined that I had fucceeded in my 
attempt *, but I have flnee found that thin bladders 
do not fufficiently prevent the air that is contained in 
them irom mixing with the external air. Alf8 corks 
will not fuflidiently confine different kinds of air, 
unlefs the* phials in which they arc confined be fet 
with their mouths downwards, and a little water lie 
in the necks of them, which, indeed, is equivalent 
to the air Handing in veffels immerfed in water. In 
thi^ '^wyer, I have kept different kinds of 

* 'Wisltevef methods I took to promote the mixture 
of fixed and inflammable air, they were all ineffec- 
tual. .1 think it my duty, however, to recite the 
iflite of an experiment or two of this kind, in which 
equal mixtures of thefe two kinds of air had Hood 
near three yeirs, as they feem to fhew that they had 
in jsart a^dhesd due another, in that long fpace of 
thfie* Thefis'nsixtures I examined April 27, 1771, 
3lie ci| thenh bad Hood in quickfilver, and the other 
''i^'''d'e<]^ed' ''phial, with a little water in it. On 
opemng tjbelktter in Hifater, ^e'waterinftafttly mfhed 
in, and-ftlleidf atoot'httif of the phial, and very little 
more was ablbtbed afterwfiFds. in this cafe the water 
in the phial had probably ablbrbcd a confiderable part 

.t. * ^ ..a.*'.., mJ , a..,./! « • * '* 
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not been found that water can contain much more 
than its own bulk of fixed air. But in other cafes I 
have found the diminution of a quantity of air, and 
efpecially of fixed air, to be much greater than I 
could well account for by any kind of abforption. 

The phial which had ftood inamerfed in quiefc- 
filver had loft very little of its original quantity ; and 
being now opened in water, and left there, along 
with a another phial, which was juft then filled, as 
this had been three years before, with air half inflam- 
mable and half fixed, I obferved that the quantity 
of both was dirainiftied, by the abforption of the 
water, in the fame proportion. 

Upon applying a candle to the mouths of the phials 
which had been kept three years, that which had 
ftood in quickfil’vcr went off at one explofion, ex- 
aftly as it would have done if there had been a mix- 
ture of common air, with the infiamoarahte* As a 
good deal depends upon the apertures of the vefiels 
in which the inflammable aiif is fixed, 1 mixed the 
two kinds of air in equal proportion in the fame 
phiah and after letting it ftand fome days in water, 
that the fixed aiir might be abforbed, I applied a 
candle to it j but it made ten or twelve expiofions 
(ftopping the phial after each of them) before the 
infl.ammable matter was exhaufted. 

The air which had been confined in the corked 
phial exploded in the very fame manner as an equal 
mixtiim.«>f the two kinds of air in the fame phial, 
the experiment bring made as ft>on as the fixed air 
was abfoiibe4 as. before } fo thal:;^ ln<thisi cafe, the two 
kinds of air not feem to have af&ded one ano- 
ther at all. 

^.iVoI.. LXII, A a 
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Confidenng inflammable air as air united to or 
loaded with phlogifton, I cxpofed to it feveral fub- 
flianceSi which arc faid to have a near affinity with 
phlogifton, as oil of vitriol, and fpirit of nitre (the 
former for above a month), but without making any 
fenfible alteration in it. 

I obfervcd, however, that inflammable air, mixed 
with the fumes of fmoaking fpirit of nitre, goes off 
at one explofion, exactly like a mixture of half com- 
mon and half inflammable air. This I tried feveral 
times, by throwing the inflammable air into a phial 
full of Ipirit of nitre, with its mouth iramerfed in a 
bafon containing feme of the fame fpirit, and then 
applying the flame of a candle to the mouth of the 
phial, the moment that it was uncovered, after it 
had been taken out of the bafon. This remarkable 
effed I haftily concluded to have arifen from the in- 
flammable air having been in part deprived of its in- 
flammability, by means of the ftronger affinity, 
which the fpirit of nhre had with phlogifton, and 
therefore I imagined that by letting them ftand longer 
in contad:, ind cfpeciallv by agitating them ftrongly 
together, 1 ffiould deprive the air of all its inflam- 
mability ; but neither of thefe operations fuccceded, 
for frill the, air was only exploded at once, as before. 
And kftly, when I pafled a quantity of inflammable 
air, which :had been mixed with the fumes of fpirit 
of nitre, thremgh a body of water, and received it In 
another veflci, it appeared not to have undergone 
any change at ail, for it went off in feveral fucceffive 
cMflofions, like the pureft Inflammable air. The 
epj^jf^yqJhcntioned muft, therefore^ have been 

the 'ipiiit of .foppiying 

'"r ■ ' , , . \ the 
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the place of common air for the purpofe of ignition,' 
which is analogous to other experiments with 
nitre. 

Having had the curiofity, on the 25th of July 
lyyz, to expoie a great variety of different kinds of 
air to water out of which the air it contained had 
been boiled, without any particular view } the fefult 
was, in feveral refpeds, altogether uhexpeded, and 
led to a variety of new obfervations on the properties 
and affinities of feveral kinds of air with refped to 
water. Among the reft three fourths of that which 
was inflammable was abforbed by the water in about 
two days, and the remainder was inflammable, but 
weakly fo. 

Upon this, I began to agitate a quantity of ftrong 
inflammable air in a glafs jar, Handing in a pretty 
large trough of water, the furface of which was 
expofed to the common air,, and 1 found that when 
1 had continued the operation about ten ; minute, 
near one fourth of the quantity of air had difap- 
peared} and finding that the remainder made an 
cffervefcence with nitrous air, I concluded that it 
muft have become fit for refpiratiori, whereas this 
kind of air is, at the firft, as noxious as any other 
kind whatever. To afeertain this, I put a moufe 
into a veffel containing af ounce meafures of it, and 
obferved that it lived in it twenty minutes, which is 
86 long as a moufo will generally live in the fame 
(^antity of common wr. This moufe* was even 
feken out alive, and reoovared very yrell, ■ Still alfo 
the air in which it had breafoed'fe long was inflam- 
mable, though very weakly fo. I have even found 
it to be fo when a moufe has a(ftuaUy died in it. 

A a 2 Inflam- 
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Inflamma&Ie air thus diminiflicd by agitation in 
water, makes but one cxplofion on the approach of 
a candle exactly like a mixture of inflammable air 
with common air. 

From tliis experiment I concluded that, by con- 
tinuing_ the fame procefs, I ihould deprive inflam- 
mable air of all its inflammability, and this I found, 
to be the cafe j for, after a longer agitation, it ad- 
mitted a candle to burn in it, like common air, only 
more faintly j and indeed by tliro teft of nitrous air 
it did n^t appear to be near ib good as common air. 
Continuing the fame procefs flill farther, the air 
which had been moft ftrongly inflammable a little 
before, came to extinguifli a candle, cxadly like air 
in which a candle had burned out, nor could they 
be diftingmflbed by the teft of nitrous air. 

I found, by repeated trials, that it was difiicult to 
catch the time in which inflammable air obtained- 
from metals, in coming to extingj-fifh flame, wat ini 
the ftate of common air, fo that the tranfition from . 
the one to the otheerauft be very fhort. I readily,, 
however, found this ftate in a quantity of inflam- 
mable air extracted from oak, which air 1 had kept 
by me a year, and in which a plant had grown^. 
though very poorly, for fome patt of the tinw. A 
quantity* of this air, after being agitated in vi^ater till 
it was diminifhed about one halfj admitted* a candle 
to buurn in it:excieedi«gjy well, and was even hardly 
to be diftinguifticd from commoa air by tiw teft of 
nitrous air. 

I ,toc^ &>mc pains to aftertax > the quantity of di». 
i m frofli made and', very highly infiftfla** 
atiyi]dt^.)it' ce^ed-to 

'V';' ' ' mablCi, 
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mable, and, up6n the whole, I concluded that it v^a^- 
fo when it was diminifhed a little more than 
one half : for a quantity which was dimioiflbed 
exadly one half had fomething inflammable in it,, 
but in the llighteft degree imaginable. 

Finding that water would imbibe inflammable air,, 
I endeavoured to impregnate water with it, by the 
fame procefs by which I had made water imbibe 
fixed airj but though I found that diftilled water, 
would imbibe about one fourteenth of its bulk of in- 
flammable air, I could not perceive that the tafte oft 
it was fenfibly altered., 

IV, 

©.K- Air infected with animal respiration,- ,, 
OR putrefaction.. 

That candles will burn only, a certain time,- is a? 
fadt not better known, than it. is that anitstwls jcaii's 
live only a certain time, in a given quantity of ailr ji : 
but the caufe of the death, of the animal is not better.'- 
known than that of the extindion of flame in the: 
fame circumftances j and when once any quantity of. 
air has been rendered noxious by animals breathing , 
in it as long as they could,, I do not- know that any 
methods have been difcovered of- rendering it fit for- 
breathing again. It is evident, however, that .there,- 
muffc be fome proviflon in nature for this purpofe, as;, 
well .as, for that of rendering the air fit for fiiflaining>; 
flarrie j for without it the whole raals of the atmo- 
fphere would, in time, unfit .for the purpofe 

of animal life^ and .yel there* is* no reafon to think 
that it is, atprefent, atalllefs fit for refpiration than < 
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it has ever been. I flatter myfelf, however, that I 
have hit upon two of the methods employed by na- 
ture for this great purpofe. How many otliers there 
may be, I cannot tell. 

When animals die upon being put into air 
in which other animals have died, after breathing in 
it as long as they could, it is plain that the cauic of 
idieir death is not the want of any pabulum vkat 
which has been fuppofed to be contained in the air, 
but on account of the air being impregnated with 
fomething ftimulating to their lungs ; for they almoft 
always die in convuluons, and are fometimes afiedled 
fuddenly, that they are irrecoverable after a Angle 
infpiration, though they be withdrawn immediately, 
and every methbd has been taken to bring them to life 
again, 'fluey arc afieded in the fame manner* when 
they are killed in any other kind of noxious air that 
I have tried, viz. fixed air, inflammable air, air 
filled with the fumes of brimftone, infeded with 
putrid matter, in which a mixture of iron filings and 
brimftone has fiood* or in which charcoal has been 
burned, or metals calcined, or in nitrous air. See. 

If a moufe (which is an animal that I have com- 
monly made ufe of for the purpofe of thefe experi- 
tXKfiits) 'can ftand the firft; ftiock of this fiimulus, or 
has- weft habituated to it by degrees, it will live a 
conflderable time in air in which other mice will 
die iriftantadeoufly, I have frequently found that 
when a number of mice have been confined in a 
l^ven quantity of air, Icfs than half the time that 
they have adually lived in it, a frefli moufe has been 
ilBltttly tl^rdwn into convulfions, and died upon 

It M evident, thereto, that if 

'the 
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the experiment of the Black Hole were to be re- 
peated, a man would ftand the better chance of far- 
viving it, who fhould enter at the firft, than at the 
laft hour. I have alfo obferved, that young mice 
will always live much longer than old ones, or than 
thofe which are full grown, when they are confined 
in the fame quantity of air. I have fometimes known 
a young moufe to live fix hours in the fame circum- 
ilances in which an old moufe has not lived one. 
On thefe accounts, experiments with mice, and, for 
the fame reafon, no doubt, with other animals alfb, 
have a confiderable degree of uncertainty attending 
them } and therefore, it is neceflary to repeat them 
frequently, before the refult can beabfolutely depend- 
ed upon. 

The difcovery of the provifidn in nature for re- 
ftoring air, which has been injured by the refpiration 
of animals, having long appeate^^tp tqfepone.pf 
the moft important problems in natural, philofopK}?, 
I have tried a great variety of fchemes in order to 
effed: it. In thefe, my guide has generally been to 
confider the influences to which the atmofphece is, 
in fad, expofed j and, as fome of my unfu'ccefsful 
trials may be of ufc to thofe who are difpofed to take 
pains in the farther inveftigation of tnis fubjed, I 
fhall mention the principal of them. 

The noxious effluvium with which air is loaded 
by animal refpiration, is hot abforbed W franding 
without agitation in frefh or fait water, f Jlipivp.ltept 
it many months in frdh water,; yv^% ihj^ad of 
being meliotated, it has feethei tio become even more 
deadly, fo as to require more time to reilore it, by 
the methods which will be explained hereafter, than 
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gir which his been lately made noxioii?. I have 
even fpent fcvcral hours in pouring this air from one 
glafs vejTel into another, in water, fotnetimes as cold, 
and fometimes as warm, as my hands could bear it, 
and have fornetimes alfo wi^xid tlic vedels many 
times, during the courfe of the experiment, in order 
to take off that part of the noxious matter, which 
;might adhere to the glafs veflels, and which evi- 
dently gave them an offenfive fmcll j but all thefe 
methods were generally without any fcnfibic effedl. 
The motion, alfo, which the air received In thefe 
•eirpqmftances, it is very evident, was of no ufe for this 
pprpofe. 

This kind of air is apt reflored by being expofed to 
tthe li^ht, ot by any other influence to which it is 
•expofed, when confined in a thin phial, in the open 
jEiir, for fomc months. 

Among other experiments, I tried a great variety 
of different effluvia, which are continually exhaling 
into the air, cfpccially of thofe fubftances which arc 
Jenown to refitt putrefadtion •, but I could not by thefe 
■means cffcdf any melioration of tlic noxious quality of 
this kind of air. 

Havii^ read, in the Memoirs of the Imperial So- 
ciety, oT ar-piagute not dHidling a, particular village, 
in which there was t lar^e fulphur work, I imme- 
diately fum,igi\ited a quantity of this kind of air ; or 
'.(which will herea^ftcr appear to be the very fiimc 
thing) air tainted with putrefadtion, with the fumes 
.pf burning brimfitone, but without any efteiS;. 

,1 opce imagined, that the nitrons acid in the air 
general reilorativc wJdich I was in 

f 
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ing that candles would burn, and animals live, in 
air extradled from faltpetre. I therefore fpent a 
■good deal of time in attempting, by a burning-glafs, 
and other means, to impregnate this noxious air 
with fome efHuvium of faltpetre, and, with the fame 
view, introduced into it the fumes of the fmoaking' 
fpirit of nitre j but both thefe methods were altoge- 
ther ineffeilual. 

In order to try the effcdl of heat, I put a quantity 
of air, in which mice had died, into a bladder, tied 
to the end of the Item of a tobacco-pipe, at the other 
end of which was another bladder, out qf which the 
air was carefully prefled. I then put the middle 
part of the ftem into a chafing-difli of hot coals, 
llrongly urged with a pair of bellows j and, prefling 
the bladders alternately, I made the air pafs feveral 
times through the heated part of the pipe. 1, have 
alfo made this kind of air very l:tpt, landing in water 
before the fire. But neither of thefe methods vvere of 
any ufc. 

■ Rarefadtion and condenfation by inftruments were 
alfo tried, but in vain. 

Thinking it poffible that the earth 'might imbibe 
•the noxious quality 6f the air, and thence fupply the 
roots of plants with fuch putrefeent matter as is 
known to be nutritive to them, I kept a quantity 
of air, in which mice had died, in a phial, one half 
-of which was filled with fine garden mould} but, 
though it flood two months in thefe circumfla|ices, 
it was not the better for it*. , ' 

I once imagined that, finqe kinds of air 

cannot be long feparated firom common air, by being 
confined in bladders, in bottles well corked, or even 
:;yoi«LXII. Bb ■■ ■ doled 
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dofed with ground jftoppics, the aflinity factwcca 
this noxious air and die common air miglit be lb 
great, that they would mix through a body ol’ w'utCT 
interpofed between themj the water contimially re- 
ceiving from the one, and giving to tlw other, eipe- 
cially as water receives fotnc kinds of impregnation 
ftsoni, I believe, every kind of air to which it is con*- 
tiguous j but I have Icon no realon to conclude, that 
ft mixture of any kind of air with the common air 
can be produced in this manner# I have kept air in 
which mice have died, air in which candles have 
burned out, and inflammable air, f^parated from 
the comndon air, by the flighteft partition of water 
that I could well make, lb that it might not eva- 
porate in a day or two, if 1 ftioold happen not to 
attend to them i but I found no change in them 
after a month or fix weeks, inflammable air 

was ftill inflammable, mice died inlbntly in the air 
in which other mice had died before, and candlca 
would not burn where they had burned oat before. 

Since air tainted with animal: or vegetable pu» 
trefadion is the fame thing with air rciulcrcd nc*. 
xious by animal refpiration, I lhall now recite thu 
obfervations which 1 have made upon this kind of air, 
before I treat of the method of refloring them. 

That thefe two kinds of air are, in fadl, the fiuna. 
thing, I conclude from their having fevcral remark- 
able cotrimon properties, and from their dilFcring. in- 
:iothing that I have been able to obforve. They 
etjually cxtinguifli flame, they are equally noxious, 
to animals, tlicy arc equally, and in the fame way, 
the .fmcii, they arc equally, dimiiiilhed. 
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in their quantity, they equally precipitate in lime- 
water, and they are reftored by the fame means. 

Since air which has palled through the lungs is the 
fame thing with air tainted with animal putrefadion, 
it is probable that one ufc of the lungs is to carry off 
a putrid effluvium, without which, perhaps, a living 
body might putrefy as foon as a dead one. 

When a moufe putrefies in any given quantity of 
air, ^ the bulk of it is generally increafed for a few 
days ; but in a few days more it begins to Ihrink up^ 
and generally, in about eight or ten days, if the wea- 
ther be pretty warm, it will be found to be djcninilhed 
or of its bulk. If it do not appear to be di- 
miniflied after this time, it only requires to be pafled 
through water, and the diminution will not fail to 
be fenfible. I have fometimeS' known alnioft the 
whole diminution to' take place, upon once or twice 
paffine through the vi^atcr. ‘The fliije is the', cafe 
with air, in which animals have b'feaffieS as Iprig as 
they could. Alfo, air in which candles have burned 
out may almoft always be farther reduced by this 
means. All thele procefles, as X obferv'ed before, 
feem to difpofe the compound mafs of air to part 
with fome conftituent part belonging to it j and this 
being mifcible with water, muft be brought into 
contad with it, in order to mix with it to the 
moft advantage, efpecially when its union with the 
6ther conftituent principles of the air is but partially 
broken. ; ^ ' y '”■ '■ ' ’ 

I haveputmice into vefifels which hadtheirmouths 
immerfed in quickfilver,’ and' bbftrved’ that the air 
■was not much contra<ftfed ajfier they ■were dead or 
.cold; bat upon wltl^drawing the mic?, and admitting 

.B b a linie 
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lime-water to the air it immediately became turbidj, 
aiid waa contradtctl in it.> dimenfions aaullial. 

I tried the titmc thing \\ith airtaintei! with (uitrc- 
fiu^Uon, putting a dead moufe to a ciuantily td' 
common air, in a vehl-l wlucii hud itt; mouth iin* 
incrll’d in quicklilver, and niter a week 1 tntik the 
iiioufc out, drawing it throui’h the <|uieklilvci', atul 
obferved that for lome time there was an apparent 
incrcafo of the air perhaps about After this, 

it ftood two days in the quickfilvea*, without any 
fenlible alteration j and then admitting water to it, 
it began to be abfoibcd, and continued Ic), rill the 
criginal quantity was diminithed about If, in- 
fteau of common water, 1 had made nle of limy 
water in this experiment, I make xio doubt but it 
would have become turbid. 

If a quantity of lime-water in a j>hi.d bo put under 
a glafs veflcl Handing in water, it will not become 
turbid, and provided the accels of the common air 
bo prevented, it will continue lime-water, I do not 
know how long j but if a nioufe be left to putrefy in 
the velTcl, the water will dcpolit all its lime in a lew 
days. Tins may be owing to the lixed air being 
transferred from the putrid moulc into the water, and 
yet it is evident that there is a putrid effluvium Intircly 
diftind ftom this kind of air, and which has very 
different properties. 

It is n doubt with me, however, whether the 
putrid elHuvium be not chiefly fixed air, with the ad- 
dition of fomc other effluvium, which Iws the 

B jwer of dimininiing common air. The refem* 
tnce between the true putrid effluvium and fued 
ak ia ^ l0lk>wing expedtnent, which it M decifive 

ili 



as I can poffibly contrive it, appeared to be very 
great } indeed, much greater than I had expeded. 
I put a dead moufe into a tall glafs veffel, and 
having filled the remainder with quickfilver, and iet 
it, inverted, in a pot of quickfilver, I let it ftand 
about two months, in which time the putrid efiluvium. 
ifiliing from the moufe had filled the whole vtflcl, 
and part of the diflblved blood, which lodged upon 
the furl'ace of the quikfilver, began to be thrown out. 
I then filled another glafs veiXel, of the fame fizeand 
fhape, with as pure fixed air as I could make, and 
expolcd them both, at the fame titne, to a quantity 
of lime-water. In both cafes the water grew turbid 
alike, it rofc equally firft in both the veflcls, and like- 
wife equally high j fo that about the fame quantity 
remained unabforbed by the water. One of thei'e 
kinds of air, however, was exceedingly fwcet and 
pleafant, and the other infufferably ofFenfive i one of 
them alfo would have made an addition, to any 
quantity Of common air with which it had been 
mixed, and the other would have diminilhed it. 
This, at leaft, would have been the eonfcqucnce, if 
the moufe, itfelf bad putrefied in any quantity of air. 

It feems to , depend, in fom^ .meafurc, upon the 
time, and other circumftances, in the diflblution of 
animal or vegetable fubfkances, whether they yield 
the proper putrid cfHuvium, or, fixed, or inflammable 
air, i but the experimcrits which I have made upon 
tliis , fubjed, have not been numerous enough to* 
enable me tp decide with certainty concerning thofe- 
circumfbapees. Putrid cabbage, green, or boiled, in- 
feds the air in tfie very fame manner as putrid animal 
fubftances. Air thus tainted is equally contraded 
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in it-; ui:ncnfioiir, it f.jijaily fiame, anti 

i« tVjUaily tioxioiis to {’uitnais •, but tln-y rtOHt the ati' 
vciy (liflirciitly ij' tli-v hctit llr.t i'. i!|'j')ial to thcnibt; 
confukrul'lc. if Ih'cI' or ntujfoii, taw, or hoik'd, be 
}4iiccd m;ar to tiu: fiic, that the heul itj \vhk.h if 
is cxyotctl liiall cHjual, tji* tauter exot-eth tliai of tin; 
blood, 'a conliilcrablu (’uantity of air will be generated 
in a day or two, about ;tli tjf which I havcgtan'rally 
found to be ablbibcd by water, while ail the ictl was 
inflammable 5 hut air generated irom vcgctaldcs, in 
■ tbofajme circumilaitces, will be almoft all fixetl, and 
no part of it inllanitnoblc. I’his 1 have repeated 
again and again, the whole procels being in quick - 
: tilver 5 lb that neither common air, nor water, had 
anjr atpeefs to the fubftance on which tlie experiment 
was made 5 and the generation of air, or efBuvluin 
of any kind, except what might bo aW'nrhed by 
<iukkfll\'er, or relbrbcd by the luldlince itlcii^ might 
be di/Hiktly noted. 

A vegetable iiibdanec, after (landing a day or two 
in thefe circumftances, will yield nearly all the air 
•that can beextraded from it,” in that degree of heat > 
where.is an aninial fubrtance will continue to give 
more air or eflluviuin, of fume kind or other, with 
very little alteration, for many weeks. It is re- 
markable, however, that though a, piece of beef or 
mutton,, piuttged itj qukklilvcr, and kept in this de- 
gree of heat, ykld air, the bulk of which is inflam- 
mable, and contrads no putrid fmcll (at lead, in a 
day or two), a inoufc treated in the fame manner, 
yields the proper putrid efiluvium, as, indeed the 

hidicatc!!} and tli« -ftfEitvimn does 
■. ... ' ' 

' ' ' ' 1 
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cither itfelf extinguifh flame, or has In it fiich a mix- 
ture of fixed air, as to give it that property. 

That the putrid efflutium will mix with water 
fcems to be evident from the following experiment, 
if a moufebe put into ajar full of water, {landing 
with its mouth' inverted in another vefl'cl of water, a 
confiderable quantity of elaftic matter (and which 
may, therefore, be called air) will foon be generated, 
unlefs the weather be fo cold as to check all putre- 
fadion. After a fliort time, the water contradls an 
extremely fetid and oftenfive fmell, which fcems to 
indicate that the putrid effluvium pervades the water, . 
and affcdls the neighbouring air ; and fnice, after this, . 
there is often no increafe of the aii'i that' Icems to be 
the very fubftance which is carried off through the 
water, as faff as it is generated j and the offenfive 
fmell is a fufficient proof that. it is not fixed air.. For . 
this has a very agreeable flavour, ' whetlier it be- pro- 
duced' by fermentation, or extraded from chalk by 
oil of vitriol ; affc^ling not only the but 

even the noftrils, with a pungency which is pe- 
culiarly pleafing to a certain degree, as any perfon ; 
may eafily fatisfy himfelf who -will chufe to. make 
the experiment. If the water in which i the nioufe. 
was immerfed, and which is faturated-with the pu- 
trid air, be changed, the greater part of the. putrid 
air will,.* in a. day or two, be abforbed, though the 
moufe continues' to yield: the putrid effluvium as be- 
fasrcji fdras foon as this frefli water become^ faturated 
with it# it ibegins-'to be offenfive to the fraelir and 
thequantityoi#tb<5 putrid aipnpdni itsfuiface increa- 
ffls as before.* ■ ■ I kept a 'moureproducing' putrid air in , 
thus manner for the Ipace of feveral months.. . 

. ' Six. 
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Six onncc mcafurcs oi'air not readily nbforbed by 
water, appeared to liavc been j;eneratcd from one 
moiifc, which had been putrefyinp,' eleven days in ton- 
Jinecl air, before it was put into a jar which was tpiifc 
illled with water, for the purpolc of thisoblervution. 

Air thus j',‘cncratcd from putrid mice iUmdinp; in 
water, without any mixture ot common air, tx- 
tinp,uhhes llame, and is noxious to animals, but 
not more fo than common air only tainted with pn- 
trefaftion. it Is exceedingly difficuk and tedious to 
coUcQ: a quantity of this putrid air, not niilcible in 
water, fo very great a proportion of what is collect- 
ed hiring aWbrhed by the w^ater, in which it is kept; 
but what that proportion is, I have not eudeavoured 
■to afcertaln, , ^ ^ 

Though a qtianttty of air be diininlfhed by any 
fubftance putrefying in it, I have not yet foimd the 
Jlirac ellcft to he produced by a mixture ol'putrid air 
■w'ith common air; but, in the znanner in which I 
have Iiitiieito made the experiment, i was obliged 
to let the putrid air, pafs through a body of water ; 
which znight inftantly abforb whatever it was in the 
putrid fubrtance, that dlmiizilhcd the common air. 

Izifedls of various kizids live perfedlly well in 
air tainted with miirnal or vegctiible putrefailion, 
whfen.a finglc mfpiratzon of it would have inftantly 
killed -my animal. I have freqwntly tried the ex- 
periment with flics and hutterflks. 1 have aUb 
obierved, that the aphides will thrive as well upon 
plants gi’ovving in this kind of air, as in tlie ojwn 
, d liave even been frequently ohliged to take 
of the putrid air in whicli/thcy were 
tot. bfu0i<dvvay<iM'iCvmini'«of 
• 4f thelc 
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thefe infefts which infeded them ; and yet fo ef- 
feiSnally did Ibme of them conceal theinlelves, and 
lb faft did they multiply, in thefe circumiflances,^ 
that I eould feldom keep the plants quite clear of 
them. 

When air has been frefhly and ftrongly tainted 
with putrefadion, fo as to finell through the water* 
fprigs of mint have prefendy died, upon being put 
into it* their leaves turning black ; but if they do 
not die prefently, they thrive in a moft lurprizing 
manner. In no other circumftances have I ever 
feen vegetation fo vigorous as in this kind of air, 
which is immediately fetal to animal life. Though 
thefe plants have been crouded in jars filled with this 
idr, every leaf has been full of life ; frefh Ihoots 
have branched out in various jfiredions, and have 
grown muoh fafeer than other fimilar plants, grow- 
ing in the feme expofure in ‘ common air. ; 

This obfervation led me to conclude, that'idant!^ 
inftead of affefting tbe air in the feme manner with 
animal refpiration, reverfe the effefts of breathings 
ihd tend to keep the atnwfphere fweet and whole- 
fome, when it is become noxious, in confequence 
Of animals living and breathing, or dying and pu- 
trefying in it. 

■ In order to afeertain this, I took a quantity of air* 
ttiade thoroughly noxious, by mice breathii^ and 
d^ng itt'it, and divided it into two parts^ one orf 
which I put Into a phial immerfed in water; and to 
the 0tShBt -1(whidi was contained in a glafs ^c, ftand- 
ing in Water) I put a 4prig«pf;inint. This* was about 
the beginning 01 Augiseft and after eight or 

nine days, I found that a moufe lived perfeftly well 
VoL, LXIL C c • in 
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in that part of the air, in which the fprigofniinthad 
grown, bnt died t.i»c moment it was put into the 
other part of the fame original quantity of air.; and 
which 1 had kept in the liimc cKpolurc, but 
without any plant growing in it. 

This experiment I have fcveral times rc'pt-ated ; 
fometimes tiling air, in which aniin.als had brcalhed 
and died ; fometimes iifuig air tainted with vege- 
table or animal putrefaftion, and gcncrall/ with 
the fame fuccefs. 

Once, I let a moufe live and die in a quantity of 
air, which had been noxious, but which had been 
reftored by this pooifs, and it lived nearly as long 
as I conje^uredit might have done in an equal quan- 
tity of irefh air i but, ; this is fb exceedingly various^ 
that it t« not eafy to form any judgment from it ; 
and in this cafe the lyinptom of dijkult raJfinHku 
feemed to begin earlier than it would liave done iu 
common air. 

Since the plants that I made ufe of manifcftly 
^ow and thrive in putrid air j hnee putrid matter 
is well known to afford proper nourifhment for the 
roots of plants ; and lince it is likewile certain that 
they receive nourilhmcnt by their leaves as well as 
by tMr roots, it ieems to oe exceedingly probabie, 
that tbehutd^ efflavlUm is in Ibtne. mtpAmt extrat:!- 
ed from me air, t>y means of the leaves of plants, and 
therefore that they render the remainder more &t for 
refpiration. 

Towards the end of the year fomc experiments 
of, Ihlskind did not aiifwcr lb well as dicy had done 
J: hadjiidanc^^ of the 
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fufpended my judgment concerning tKe efficacy of 
plants to reftore this kind of noxious air, till I 
fhould have an opportunity of r<>pcating my experl* 
inents, and giving more attention to them. Ac- 
cordingly I refumed the experiments in the fuin- 
nier of the year 1772, when I prefcntly had the 
moft indifputable proof of the reftoration of putrid 
air by vegetation ; and as the fa£l is of foine im- 
portance, and the fublequent variation in the ftatc 
of this kind of air is a little remarkable 5 I think 
it neceffary to relate feme of the fafts pretty cir- 
cumftantially. 

The air, on which I made the firft experiments, 
was rendered exceedingly noxious by mice dying in. 
it- on the 20th of June. Into a jar nearly filled 
with one part of this air, I put a fprig of mint, 
while 1 kept another part of it in a phial, in the 
fame expomre ; and on the 27th of the fame month, 
and not before, I made a trial of it, by introducing 
a moufe into a glafs veffel, containing a.‘ ounce mea- 
ftires filled with each kind of air ; and I noted the 
following fafts. ! 

When the veffel was filled with the air In which 
the mint had grown, a very large moufe lived five 
minutes in it, before it began to fhew any fign of 
tineafinefs, 1 then took it out, and found it to be as 
ftrong and vigorous as when it was firft put in ; 
wifeteffcas in ' that -air which had been kept in the 
bnlyfWithout a plant growing in it, a yotmger 
mbufc! ettntbued not longer than two or three fe- 
conds, Sind was taken out quite' dead. It , never 
breathed after, and was' itnmediately motionlefs. 
After half an houri in which time the larger moufe 

Cc2 (which 
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(which I had kept alive, that the experiment might 
be made on botli the kinds of air with the very 
fame animal) would have been fuffu iently recruited, 
fuppofing k CO have received any injury by the 
former experiment, was put int<j the fume veiUl of 
air ; but though it was withdrawn again, after be- 
ing in it hardly one Iccond, it was recovercil witli 
difficulty, not being able to ftir from the place for 
near a minute. After two days, I put the func 
moufe into an equal (juantky of common air, and, 
ohferved that it continued feven minutes wkhput 
any lign of uneafinels ; and facing very uneafy after 
three minutes longer, I took it out. Ujxrn the 
whole, I concluded that the refiored atr w’ijntcd 
one fiaurth of being as wboleiome as common 
air. The feme thing allb apjwarcd when 1 applied 
the teft of nitrous air. 

In the feven days, in which the mint wus grow* 
ing in this jar of noxious air, three old (hoots had 
extended themfeivcs about three inches, and fcveral 
mw ones had made their appcaratire in the feme 
time. Dr, Franklin and Sir John Pringle happem d 
t)0 be with me, When the plant had beep three or 
four days in this Hate, and took notice of its vigorous 
vegelaliaoi), and remarkably healthy appearance in 
that eMfihemehe. 


On the ^th of die feme month, lived 

fovirtedni mmutes, breiithitig naturally pH -the time, 
and without appearing to bo, much urteafy, tiii the 
Wl two minutes, in air which bad been rendered 


breathing in it altnofl a year belbrew 
' found to be ij>oft highly lioxiojjjifr 9i>; 
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but nQtexc(;e<lingly well, thefe eleven days; on which 
account, I bad deferred making the trial lb long. 
This reftored air was affcdcd by a mixture of ni- 
trous air, almoft as much as common air. 

As this putrid air was thus eafily reftored to a 
conliderable degree of fitiiefs for refpiration, by 
plants growing in it, I was in hopes that by the 
fame means it might in time be lb much more 
perfedly reftored, that a candle would burn in 
tt ; an^ for this purpofe I kept plants growing 
in the jars which contained this air till the 
middle pf following, but did not take fuffi- 

cient care to pull out all the old and rotten leaves. 
The plants, however, had grown, and looked lo 
well upon the whole, that I had no doubt but that 
the air muft conftantjiy have beep ip a mending 
f|ate|i whe» I >va§ e?i;ceedingly, larprixcd to find, 
Oh the z^th of that snorfth. ,tb4, tlJW§’h ,thp,air in 
one of the jars had .npt growp it, was, “o 

better, and that the air in' the other jar Was fo niucli 
Wbrfeith,an it,ha4 been, that a.mpufc would have 
4ie41p .it in a io.W ,^ec;b,jijd,a, Jt alfo , made po efter- 
•vefpepj^e ,wph ,nip'py,5‘,air, as it.ha4‘(Ione before. 

Sumediing that -the fame plant might be capable 
of reft or in g putrid air to a certain degree only* 
or that plants miglit have a contrary tendency in 
jbmc ftages of, their -gfowtb, I withdrew the old 
irid put a one, in its place ; and fpup^ 

Tins M I„cpnrid,<;r as a 
,gnfi-,‘'y#,W?,V% ,of 'a far- 
!jher.mve,ftag#i«a« laSpil.friaW upoa 

principles of vegil^atiput ,It is npt, however* 
■I'nA 7 ■ ' afingb 
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a finglc hB . } for I had fevoral inflnjiccs of the fame 
Jcind in the prcocdlng year ; Inu: It fccmcil (h very 
cs'rr.iordinviry, that nir flioiild grow worli* !ty rlu; 
tonliuuanct' of tin* fame trc.it ninii 1>y ’iviiii'h it had 
|!;i'Own hotter, that, Vv’hoi)cv<’i’ ( ')!'tf''Tvoil if, J ron- 
clinlcd flt.n 1 had itni (.ihco f'niHcioui caio to Jatisty 
inyjclf oi' it;. (mwIou,. ri-fioialion. 

That jilaiita are capable (U‘ porlt Aly reflor'mgair 
injured by refpiratiotJ, may, I think, be inferred 
\vlch certainly from the perfed reftdration, l)y this 
means, of atl- vvhicli had pafled tHrongli my lungs, 
fo that a candk* would burn in it again, though it 
liad cxtini^uiflied flame l)cl‘brc, aiul a part ot' tlic 
fame original quantitj^ lOf air fliU continued to d(j 
fo. Of mi8 one ififtatiCd dccttrrcd in the year 
a fprigOf mint having grown in a jar of this Kind 
of air, frotri the 25th of July to the 17th of Au- 
guft following ; and another trial I made with the 
ftme fuccefs the 7th of July having 

grown in it from the 29th or June preceding. In 
this cafe alfol found that the dfe^fc was not owing 
to any virtue in the leaves of mint? for 1 kept them 
conftantly changed in a quantity of this kind of 
air, fot a confiderable time, without making any 
fenfihle alferatiort in it, - ; - . 


Thftlii |>rodf8 of a partial rdftoratitm of air by 
plants in a ftate of vegfehittoii, though in a con- 
fined and unnatural Tituation, cannot W itndef it 
highly probable, that the Injury Which iscqntrnunfly 
done to the atmofpherc hv'fhe rcfpi'ratioiti of f«m 
W;|lp»ja|^ber of animals, and the putrefo£kion c^ lbdi 

' ' ''' And, 
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And, notwithftaiiding the prodigious mafs of at? 
that is corrupted daily by the abovementioned caulcs ; 
yet, if we confider the immcnfc profuiion of ve- 
getables upon the face of the earth, growing i« 
places fuited to their nature, and confequcntly at 
full liberty to exert all their powers, both inhaling 
and exhaling, it can hardly be thought, but that 
it may be a lufficient counterbalance to it, and 
that, the remedy is adequate to the evil. 

Dr. Franklin, : who, as I have already obferved, 
faw feme of my plants in a very flourilhing ftate, 
in highly noxious air, was pleafed to- exprels very 
great fatisfadion with the refult of the experi.- 
me.nts. In his anfwer to the letter in. which I in- 
formed him of it, he fays,. 

« That the vegetable creation fhould rcftorc the 
** air which is ipoiled by the animal part of it, 
looks like a rational fyftem,, and feems to be of 
“ a piece with the reft. Thus fire purifies watCB- 
« all the world over. It purifies it by diflillatioiit, 
when it raifes it in vapours, and lets it fall in. 
“ rain j and farther ftill by filtration,, when,, keep- 
ing it fluid, it fufiersthat rain to percolate the 
«• earth, We knew before, that putrid animal fub- 
“ ftanccs were converted into fweet vegetables# 
“ when mixed with the earth,, and applied as 
manure; and nowr.it feems, that the fame pu- 
“ trid fubftances,. mixed, with the air,. have a fi mi* 
« kr. fifFed. , Thq thriving , ftatfs of yoat 

« mint in putrid air f^ems to- Ihaw that thp air ia 
mended by taking .from- it, and nott 

« by adding to it,*** He adds,; U I hope this will 
if. glv’e fomc check to the .rage of deftroy ing. .trees*, 
"i..-, a ' “ that'. 
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that grow near Iioiilca, which lias accompajhc»{ 
“ oiir late iraprovementii in garden ing, tVoin an 
“ opinion of their being unvvholclomc. 1 am ccr- 
« tain, from long obfbrvation, that there i.'S no- 
“ thing unhealthy in the air of wocnls; lor w’O 
“ Americans have every where our coutury habi- 
“ tations in the midfl of woods, aiul no people on 
“ earth enjoy better health, or are more prolific.” 

Having rendered inflammable air perfeiSlly in* 
noxious by continued agitation in a trougli of water, 
deprived of its air, I concluded that other kinds of 
noxious air might be reftored by the fame means j 
and I prcfently found that tliis was the cafe with 
putrid aii^, cViai of more than a year’s ftandiug. I 
Ih^if ol^ferve once for all, tills procfcfs has ne* 
irfcf failed to reflofc any kind of noxious ait on 
which I have tried it, viz. air injured by refpird* 
tion or putrcfa(5lion, air infected' with the fumes 
of burning charcoal, and of cakined metals^ air 
in which a mixture of iron filings and br4mMie, 
or that in Which paint made of white lend and oil 
hasftood, or air which has been diminifhed by a 
mixture of nitrous air. Of the remarkable encil 
whibh this prhcels has on nitrous atr itleif, an ac- 
h'e -'given 'in , m j>fnper place, - , 

If ^liis;prt»cel8he'ihade‘in'W«ter'doprived'hf air, 
eithet % the Mr pump, by boiling, by diftilktion, 
or if frelh tain water be ufed, the air will always 
be diminifhed by the agitation } and this is cer- 
lainly the taken naethod of making the experi* 
'the water ’ be frefh pump water, 'there 

joining 


joining that which is in the jar. Xn this cafe, alfof 
the air has never failed to be reftored ; but then it 
might be fulpedted that the melioration vra& pro- 
duced by the addition of feme more wholeforae 
ingredient. As thefe agitations were made in jars 
with wide mouths, and in a trough which bad a 
large liufaco expofed to the common air, I take it 
for granted that the noxious effluvia, whatever 
they be, were firft imbibed by tlie water, and 
thereby tranfraitted to the common atmofphere. 
In Ibme cafes this was fufficiently indicated by the 
difagreeablc fmcll which attended the operation. 

After I had made thefe experiments, I was in- 
formed that an ingenious phyfician and philofopher 
liad kept a fowl alive twenty -four hour, in a quantity 
of air in which another fowl of the fame fizc had 
not been able to live longer than an hour, by con- 
triving to make tlie air, which it breathed, pals 
through no very large quantity of acidulated water, 
the futfacc of which was not expofed to tlic common 
air ; and that even when the water was not acidula- 
ted, the fowl lived much longer than it could haw 
done, if the air which it breathed had not been 
drawn throu^i the water. As I Ihould not have 
concluded that this experiment would havcfucceed- 
cd fo well, from any obfervations that I had made 
ppou the fuhjcft, I took a quantity of air in which 
mice had died, and agitated it very ftrongly, firft in 
dbbtit ifiive titttes its own qaaatity of diftillm water, in 
the manner in which I had' impregnated water with 
l.xcd airj bixt though th<e<»eriAioit was continued a 
long time, It made no change in the pro- 

perties' of the air, 1 alfo repeated the operation xvith 
‘-VouLXlI. Dd pump 
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pump water, but witli as little cfTcift. Iti this cafe, 
however, though tlic air was agitated in a phial, 
which bad a narrow neck, the lurfhcc of the water in 
the baton was confidcrably large, and expoftd to the 
common attnofphcrc, which inutl have tended a little 
to favour the experiment. In order to judge nuire 
precifely of the effetit of thefo different methods of 
agitating air,. I transfered the ver;^ noxious air, 
which 1 bad not been able to. amend in tiic lead de- 
gree by the former method, into an opeti jar, llam!-» 
ing in a trough of water j and when I had agitated 
it till it was diminifhed about one third, I found it 
to be better than air, in which candles had burned 
, out, as appeared.-by the teft of the nitrous air? and 
a moufe lived in a i ounce meafures of it a quarter of 
an hour, and tvas not fenfibly affected the firft teu 
or twelve minutes. 

In order todetemunc whctlier the addition of any 
aclii to the water, would make it more capable of 
reftoring putrid air, I agitated a quantity ot it in a 
phial containing very/ lifong vinegar j and after 
that in agua fortu» only half diluted with water ; • 
but, by neither of thefc procelfcs was the air at all 
mended, though the agitation was repeated at intern 
vala during a whole da^* and it was moreover al*-* 
lowed to flattd k that iituatlon all night. 

Since* however, water in thofc experiments mull, 
imve imbibed and retained a certain portion of iho 
noxious effluvia, before they could be tranfmited to 
the external air, I do not think it improbable but that 
the agitation of the fca and large lakes may be of 
wfe for the purification of the atmofpiMsre, 
Atid; ptrid,^^ftr, ■coRtfaiiied W8ti!tr.»«iy b« 

'"‘'i'kobibed 



[ 2°3 ] 

imbibed by aquatic plants, or be depolited in Ibme 
other manner. 

Having found, by feveral experiments above- 
mentioned, that the proper putrid effluvium is fom'e- 
thing quite diftindt from fixed air, and finding, by 
the experiments of Dr. Macbride, that fixed airCor- 
refls putrefaftion ; I once concluded that this effetSt 
was produced, not by flopping the flight of the fixed 
air, or refloring to the putrefying fubftance the 
very fame thing that had efcaped from it; and 
which was the common vinculum of all its parts 
(which is that ingenious author’s hypothefis) but 
by an affinity between the fixed air and the putrid 
effluvium. It therefore occurred to me, that fixed 
air, and air tainted with putrefadtion, though 
equally noxious when feparate, might make a 
vmolcfome mixture, the one correding the other ; 
and I was confirmed in this opinion by, I believe, 
not lefs than fifty or fixty inflances, in which air, 
that had been made in the higheft degree noxious, 
by refpiration or putrefadion, was fo far fweetened, 
by a mixture of about four times as much fixed air 
that afterwards mice lived in it exceedingly well, 
and in fome cafes alraofl as long as in common air. 

I found it, indeed, to be more difficult to reflore 
old putrid air by this means ; but I hardly ever 
failed to do it, the two kinds of air had flood 
a long time together, by which I mean about a 
fortnight or three weeks. 

The rcafon why I do not abfolutdy conclude 
that the reftoration of air in thefe cates was the 
effed of fixed air, is that, when 1 made a trial of 
the mixture, I fometimes agitated the two kinds 
D d 2 of 
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of air pretty flrongly together, in a trougli of 
water, or at Icail patied it icveral times through 
the water, from one jar to another, that the lli- 
perfiuows feed air might be abtbrhcd, tiut iblpc^l- 
ing at that time that the agitation could have any 
othec eftefi:; but having fmcc found that very vio» 
lent, and cfpccialiy iung continued agitation in 
w^er, without any mixture of fixed air, never 
laiied to reader any kind of noxious air in ibtne 
meafvre fit fiDr rel'piration (and in one particular 
infence the mere transferring of tiie air from otio 
Mcfeli to another through the water, though for a 
much longer time than I ever uied for the niix«^ 
tuns« of air^ was of oonfiderahk ufo for the tiune 
porpofo) ; i hfigaa toi entostatin fome doubt of the 
«i|ficaoy;Of fofel,air,forthat purpofe. Infene calcs 
aifo, the nfixtiire of fixed air liaU by no means fo 
ipuch effe<9; on foo putrid air as, from tiic genera^ 
lity of my obfcrvacions, I fihouid have expofed, 
lw;as; always awaco, infeed, that it mt^ bo 
..laid, refiduuia-of fixed air not being very 

iioxious,^^ filch an adrhtion mufl: contribute to mend 
the putrid air; Iwitv in order to obviate this ob- 
jection, Xonee mixed the rofiduum of as mucli 
fixed- air ^ h had foundv by % variety of* tvitds, to 
be fiifiS^efe m ocfijire agivten;<|uasicity of putrid air,; 
with au;eqttid (juaheity ofi putrid whdiQUt limit- 
ing any feafihle melmratton of it; 

Upon the whole, I am itioEited to think that 
tifejurocda could hardiy have fuccceded fo wcU as 
itiw iflafch mc, and in.ib great a- wombcc of trials*, 

feme tunfenej'to oorinlhaia „ 

; .itMife, ee. i 
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perfe(J!l:ly agreeable to the analogy of Dr. Mae« 
bride’s difeoveries, and may naturally be expefted 
from them, that it Ihould have fuch an efted. 

By a mixture of fixed air I have made whole- 
fome the refiduum of air generated by putrefac- 
tion only, from mice plunged in water. This, 
one would imagine, ^ priori, to be the moft nox- 
ious of all kinds of air. For if common air onlji^ 
tainted with piitrefaflion befo deadly, much haom 
might one expeiSt that air to be fo, which wafe' ge-f 
ne rated from putrefaction only ; but it feems to be 
nothing more than common air tainted with pu- 
trefaction, and therefore requires no other procefii 
to fweeten it. In this cafe, however, we feefri to 
have an inftauce of the generation of genuine com- 
mon air, though mixed with foraething that is 
foreign to' it. Perhaps the refiduum of fixed air 
may be another infiance of the femb naiture. 

Fixed air is equally diffufed through the whole 
mafs of any qxtantity of putrid air with which it h 
mixed; for dividing the mixture into two equal 
partSi. they were reduced in the fame proportion 
Ijy paffing through water.. But this is allb the cafe 
with' fome of the kinds of air whkh will not incor- 
porate, as infiammable air, and air in which brim- 
feeno has burned. 

. M fixed air tend to correct air which has been 
uijured by animal reijpiration or putrefaction, lime- 
kihis*- which, difcliarge great quantities of fixed air,* 
may be vrhofefome in me neiglfooprhoodofpopu- 
Icus cities,, the attsaoiphere of iw&feh'naiife aboutid 
with' putrid efluviai,- I fhouldItMnk aifo that phy- 
ficiana might avail themfelves of the applicatioii 
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■<)f fixed air in many putrid diforders:, crpeclally as 
• it may be' fo cafily adminiflcrud })y wav of clyfler, 
where it would often find its way to muc!\ of the 
putrid matter. NothiiJp; is to he apprehcjuicd from 
the diftentton of the howch, by this kind of air, 
iince it is fo readily abtbrbcd by any fluid or uioifi 
•fubdancc. Siticc fixed air is not noxious^tff y<‘, Init, 
like fire, only in excels, I do not think )t at .all ha- 
szardous to attempt to breathe if. It is bowevet 
cafily conveyed into the flomadi, in natural or 
sartificial Pyrmont water, in brifkly fermdntin^ li« 
■quors, or a vegetable diet. It is pofiiblc, however, 
that a confidcmblc quantity of fixed air might b« 
imbibed by the abforbmg vefibJs of the fkiii, if the 
bowj^cept tho^yead/Itoukl be iulpended 
■ ovVr k vdBlof ftrongly fermenting liqdor ; stud in 
fome putrid dilbrders this treatment might be very 
falutary. If the body was cxpoled <pfitc naked, 
there would be very little danger from the cold in 
this fituation, and the air having freer accefs to 
*the flein might woduce a greater effect. Being 
nophyfician, Imn no rilk by throwing out theie 
fjpiuidom, and perhaps whitnfical, propofals. 

■rHaving communicated my obfervatiofw on fixed 
aifj ahd «^eci«Ily my Icheme of applying it by way 
‘of cl^er ill putrid aifotders, to Mri. Hey, an in* 
genious furgebh itt this town, a cafe prefcntly oc- 
curred, in which htt had an opjwitunity of giving 
it a trialj and mentioning it tq l>r. Bird and Dr. 
^Cfowthcr, two phyficians who attended the pa» 
l^t, they approved the feheme, and it wii put 
both 'by applying the'^fheed^aip by 
aivthe lame 

•4 patient 
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patient drink plentifully of liquors ftronglyiiiipf cg.*- 
mted with it. The event was fuch, that 1 requefted- 
Mi*. Hey* to draw up a particular Account of the cafe, . 
defcribing the whole of the treatment, that the pub-' 
lie might be fatisfied that this new application, of- 
fixed air is perfectly fafe, and 0o Have an oppor- 
tunity of judging how far it bad the effedt which I 
expefted from it; and as the application is new, 
and not unpromifing, I fliall beg leave to fubjoin his • 
letter to me on the fubjejft, by way of Appendix to- 
thefe papers. 


V., 

Gy, Alit. IN WHICH A MIXTURE* OF BRIMSTONE. 
ANU, FILINOS OF; IRON HAS- STOOD. . 


Finding in Dr. Hiles’s’account of his experiments', . 
that there was a great diminution of the quantity of' 
air in.which a mixture of powdered brimftone and- 
filings of iron, made irito apafte witli water, had ftOod, 

1 repeated the experiment,' and found the diminution 
greater than I had expefted. The diminution of 
air by this procefs is made as effedtually, and as ex- 
wditjoufly, in quickfilver as in water; and it may 
meafured with the greateft accuracy, becaufe there 
it neitlicr any previous expanfion -nor increafe of the 
quantity of air, and becaufe it is fpme time before 
it’ begins to hive ■ any fenfible :e£tei9:. The dimi- 
nution of air by this proce(t is various ; but I have 

generally 
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gcttepally found it to be bctwccti and J of the 
whole. 

Air thus diiiiiMlfhcd is not Iteavicr, hut rat!ier 
lighter than common air t and thmigJj limc-warer 
docs not become turbid when it is CKptUcd to this 
air, it is probably owing to the formutinn of a felen lric 
fait, as was the cafe with thefimplc burning of brim* 
ftone abovementioned. That fbincthing proceeding 
from the brimftone ftrongly affcils the water which 
is cemfined in the feme place with this brimllone, is 
manifeif from the very frrong fmell that it has of the 
volatile fpirit of vitriol. I conclude the diminution 
of air by this procefs is of the fame kind with the 
diminution of it in the othet cafes, bccaufc when this 
mixture is put into air which has been prcvioufly 
^Kftklifhed^ eidwr the burning of candks, by 
refpiratioia, or putrcfaflioa, though it ncs'er fails to 
diminifli it foraethlng more, it is, however, no far- 
ther than this proeds alone would have done it. 
If a frefh mi?£turc be introduced into a quantity of 
air which ha4, been re^bced by a former mixturev 
it has lititle or' no ferther edcfl. 

lobferyed, that whqn a mixture of ibis kind was 
t^lm out of a quantity of air In which a candle l«id 
befo|« h&tfisd out, and in which it bad flood for fe- 
veral days*; it qtdUi cql4 and black, as it always 
becomWiln k i it Ifefenily grew 

very holv audfenicllcd n*ry of* 

feniivcly j , and wfen k w cold, it was brown, like 
the ruft of iron. 


once Mt a mixture of this kind to a qu.intiiy of 
te^j^e ah,. ma4' from iron, by vi(hi<^ means 
^ or m ^ts bulkV b'ui m far as 
'■ ^ ■■ could 
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I could judge, It was ftill as inflammable as ever. 
Another quantity of inflammable air was allb redu- 
ced in the feme proportion, by a monfe putrefying 
in it; but its inflammability was not fcemlngly 
leflened. 

Air diminiflicd by this mixture of iron filings and 
hrimftorle, is exceedingly noxious to animals, and 
1 have not perceived that it grows any better by 
keeping in water. The fmell of it is very pun- 
gent and offenfive. 

The quantity of this mixture which I madcufeof 
itr the preceding experiments, was from two to four 
ounce meafures ; but I did not perceive, but that 
the diminution of the quantity of air (which was 
generally about twenty ounce meafures) was as great 
with the fraalicft, as with the largeft quantity. iJow 
fraall a quantity is neceflary fo diminiflx a given 
quantity of air to a maximum, t have made no ex- 
periments to afeertain. 

As foon as this mixture of iron filings, with brim- 
ftone and water, begins to ferment, it alio turns black, 
and begins to ifwelT, and it continues to do fo, till it 
occupies twice as much fpace as it did at firil ; and 
the force with which it expands' is great; but how 
great it is I have not endeavoured to determine. 

When this mixture is immerfed in water, it gene- 
rates no air, though it becomes black, and fwdls. 


E c 


Vol.LXII. 
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VI. 

Of KiTKouff itrE. 

Ever fmce I firft read Dr. HaU's’s moft fxcell< i?t 
Statical Effay.'j, 1 was particularly ilruck with that 
. experitnent of his, of which an account is jijivvri , 
VoL. I. p. 224, aiti 4 Vol. II. p. 280 i in whtcii 
common air, and air gentirated from the Walton 
pyrites, fpirit of nitre, made a turbid red mix- 
ture, and m which part of the common air was ab- 
sorbed ; but I never expedled to have rhe liitisfatVion 
of feeing this rcnaarkab‘« appearance, fuppoling it to 
‘be peculiw'to thitt p£trti^ mineraK ifapixnmg; 
%'oqmt»»,thk Mr. Cavendiih, 

when 1 was in London, in the fpring of the year 
1772, he faid that he did not imagine hut that 
other kinds of pyrites might tmfwer as well as that 
which Dr. Halcs^madc iile of,., and that probably 
the red apjpirance of the mixture depended, upon 
the fpirit cr nitre paly. This oncouraged me to 
attend to the fubje^ i and having no pyrites, I Ihj- 
gap with the folutibn of the different inetala in fpirit 
'^df'Bttret and, catching the air which whs generated in 
T'lpto^ wtamdf ond 

Beginning wlditbb fok^^ thti^th of 

June 1772,,,! firft found this remarkable fpecks of 
airs one effeft of wbicli, though it was cafually ob« 

: ferved by Dn, Hales, he gave but little attention to ♦ 
t which, .IS far as I know, has pafted akogether 
fince his tlmi;, infomuch np name has 

’ iWiig^cii to it, I .tIeFcforo hMtdi&fmf, kihtrary 

to 



[ 1 

to my firfl rcfolutiou, under an abfolute neccfTity oC, 
giving a name to this kind of air itiyfelf. When I 
tirfl began to fpeiik and write of it to my friends, I 
happened to diftinguifh it by the name of nitrous air, 
becaufe I had procured it by means of fpirit of nitre 
Only; and though I cannot fay that I altogether like 
the term, bccaiifc this air is not got from all the me- 
tals by the fame fpirit, neither myfelf nor any 
of my friends, to whom T have applied for the pur- 
pofe, have been able to hit upon a belter; fo'that 
I am obliged, after all, to contriit myfelf with it. 

I have found that this kind of air is readily pro- 
cured from iron, copper, brals, tin, filvcr,'‘<juickfil- 
ver, bifmuth, and nickel, by the nitrous acid only, 
and from gold and the regulus of antimony by aqua 
rfigia. The circumftanccs attending the folution of 
each of t^iefe metals are various, but hardly worth 
mentioning, in treating of the properties of the air 
which they yield, which, from what Uietal foe'i?-er it 
is extraflied, has, as far as I have been able to ob- 
Ijbrvc, the very fame properties. 

One of the mqft confpicuous properties of this kind 
of air is the great diminution any quantity of com- 
mon air with which it is mixcdi'aiitended with a tur- 
bid. red, or deqi orange colour, and a ■ coniiderablc 
heat. TheftneU of it, alfo, is very ft rong, and re- 
ijaarkablc, but very niuih refembiing-that of fmoking 
ipirit of nitre. 

I'he dj;njnutinn of a mixture of this and- common 
air is not an equal diminution of both die kinds, 
which is all' that Pr. Hdc^'ooujW j^fery-e, but of the 
conunoii aiyci^idfly, though hot -wholly. For if one 
-aiearure of nitrous air be put to two . mcafures of 
•K c n .Common 
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common aii*, in a few minutes (by which time the 
effcrvefcmrC will be over, and the mixture will have, 
recovered its tranfpnreney) there will want about cjne 
ninth of the original two mcafures. 1 hardly know 
any experiment tliat is more ad;H»tvd to nma;?*.’ and 
furprbx* than this is, wiiich exhibits a (juantity of 
air, which, as it were, devours a quantity of mother 
kind of air half as large as itfelf, and yet is f<> far from 
gaining any addition to its bulk, that it is diminilhetl 
by it. If, after this full faturaiion of common air with 
nitrous air, more nitrous air he put to it, it makes an 
addition equal to its own bulk, without producing 
the Icafl rednefs, or any other vilible clleM. 

I’hat this diminution |s chiefly in tlu- <|u;m'ity of 
common air, U evident froi« this; ob(« that if 
the fmallefl quantity of common air be piij to«aoy 
larger quantity of nitrous air* though the two toge- 
ther will not occupy fo much fpacc as they did fepa- 
ratcly, yet the quantity will be ftill lurger than that 
of the nitrous air only. One ounce mcaiurc of com- 
mon air. being put to near twenty odnee rhea l ures of 
li’trousair, made an addition to it of about half an 
ounce meafurc. This* however, being a much greater 
prqpoftion than the diminution of common air, In the 
ibriivsif exj^ru^nt^ fecms to prove tliat pari of tfic 
dirtiinutioiit ih ; thc is In the nitrous air. 

Befide.s, Ilf wUI jpfdfchtly at^ar, that nitrous air is 
fubjetSl to a mofl: remarkable diminution n and os 
common air, in a variety of other cafes, fuflers a di- 
minution from one fifth to one fourth, I conchide, 
idrAI ia this c.nife aifo it does not exceed that propor- 
i®iy|j|d t|iereforc dwt the rerhamder of the dimi- 

'ak^ ■ [.'Wf- 

, .v'..' 7 ' . ' Tf„ 
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In order to judge whether the water contributed 
to the diminution of this mixture of nitrous and 
common air, I made the whole procefs federal 
times in quickfilver, ufing one third of nitrous, 
and two tlhrds of common air, as before. In this 
cafe the rednefs continued a very long time, and 
the diminution was not lo great as when tlie mix- 
tures had been made in water, there I'emaining one 
feventh more than the original quantity of com- 
mon air. This mixture ft-jod all night upon the 
quickfilver ; and the next morning I obferved that 
it was no farther dirainifhed upon the admifiion of 
water to it, nor by pouring it fcveral times through 
the water, and letting it Hand in water two days. 
Another mixture, which Hood about fix hours on 
the quickfilver, was diminifhed u little more upon, 
the adniiflion of water, but was never lefs than 
the original quantity of common air. In another 
cafe, however, in which the mixture Hood but iv 
very fhort time in quickfilver, the farther dimi- 
nution, which took place vrpon, the admiflion of 
water, was much more confiderablcj fo that the 
diminution, upon the whole, w’as very nearly as 
great as if theprocefs had been intircly In water. 
It is evident from thefc exjjeriments, that the di- 
minution is in part owing to the abforption by 
the water; but. that when the mixture is kept a 
long time, in a fituatiou in which there is no- 
water to abfbrb any part of it, it ac<juires a con- 
ftitutioa, by which, it is afterwards incapable of 
being abforbed' by water. 

In order to determine whether the fixed part of 
common, air was depofited in the diminution of it 

by 
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'by liitroir. air, I inclofcd a vcl!cl full of lUnc v/a- 
ter in the j.ir iiv which' t he procefs was made, hut 
it occalioired no }irccipitatioa of the liinc; ami 
• when thc.vcflel was taKcii out, after it h;ul he«f» 
in that Cituation a whole thiy, the Hmo was ealily 
prccipitarctl by breathinj]!; into it as itiual, 

It iscxccedingly remarkable that this cffcrvcrccncc 
and diminution, occafioned by the mixture of ni- 
trous air, is peculiar to common air, or air fit for 
irofpi ration; and, as fer as I can judge, from a 
; great number of obfervations, is at Icaft very 
! nearly, if not exadly, in proportion to iti» fttncls 
■for- this pwpofc} fo that by this mentis the gootl- 
.nefsof air may be diftinguiflicd much mure accu- 
rately than It cari'be done by putting mice, or any 
.other aniratils, to breathe hut. This was a molt 
agreeable difeovery to me, as I hope it may he an 
■Uleful one to the public; cipccinlly a.s from this 
time, I had no occalion tor fo large a flock of mice 
as I had Ijcen ul'cd to keep for the ptirpole of theiis 
experiments, ufing them oidy in thole which re- 
^quired to, be very wcifwe; and in thelc calcs I have 
leldom failed to know beforehand in what mantlet 
itiww would be alFcdlcd, 

It is allb remarkable that, ©fi %vh»tcver account 
.^ir isdthlk W'cc^waljy 

Applicable. Thus there 1« not the leak efierve* 
licence between nitrous atid fixed air, or infiamma- 
-ble air, or.aoy ff^cioi of >dimualhe4>alr, Alfo the 
^egwe of <Unnnution being from nodiing at all to 
jtnpre than one third of the whole of any quantity 
y^e are by this means jn p0edioufof*'|^ro- 
Ijy which 'W©:iBay 

' .1 ^ ‘ . very 



[ 2-5 ] 

very fmall degrees of difference in the goodnefs 
of air. I have not attended much to this circum- 
ftance, having ufed this ' tcft chiefly for greater 
differences ; but, if I did not deceive niyfelf, I 
have perceived a real difference in the air of my 
ffudy, after a few perfbns have been wdth me in 
iti and the air on the outfide of the houfe. Alfo a 
phial of air having been fent me, from the neigh- 
bourhood of York, it appeared not to be fo good 
as the aip near Leeds ; that is, it ‘was not dimi- 
iiiflied fa much by an equal mixture of nitrous air, ■ 
every other cir.cumftance being as nearly the fame 
as I could contrive. It may perhaps’ be po’fliblc, . 
but I . have not yet attempted it, to diftinguifli 
feme of the different winds, or the air of different’ 
times of the year, by this teft. 

By means of this teft I was able to determine ■ 
what I was -before in doubt about, viz. the kind as ' 
well as the degree of injury done to air by candies • 
burning in it. 1 could not tell with certainty by 
means of mice, whether it was at all injured with 
refped to refpiratlon ; and yet if nitrous’ air may 
bb depended upon forfumiihing an accurate teft, it 
muft .be rather more than .one third worfe than ■ 
common air., and have been diminifhed by the 
faine general caufe of the other diminutions of air. 
For when, after many trials, I put- one measure 
of thoroughly putrid and highly noxious air, into 
the fame vcfici with j;wo meafures .of good wholc- 
fomc air, and into another veflel an equal quan- 
tity, vm. three, raeafures of .air in which a candle 
had burned out ; and then put equal quantities of 
nitrous air to each of them, the former was di- 
^mhiilhcd rather more than the latter. It agrees 

with 
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witli this olifciTaiiun, tlial I'uriHal aii ia rarllicr 
(liniiiiitiilhfil lu>th by pi'dff.K'Hoii, an.! a mixture 
oF iiMi anil Idundoiu'; aiul I tlunious 

lake it tor grantctl, by «vcr\ oilar (.-.aili' o(' t!i<* 
dimimition t)F air. It i.< jn't/babli*, ibro, that 
burned air is air io Far loailctl with jthbvjjfloii, a:, 
to be able to cxtinguiih a candle, uhicli it may 
do long bcf(M'C it is fully lafuratc<l. 

Inflammable air with a mixture of nitrous air 
burns with a green flame. This makc.s a very 
pleafing expeiimcnt when it is properly condnflcd. 
As', ior Ibmc time, 1 chiefly inailc nii; of copper 
for the generation of nitrous atr, I fu ll atcrilied 
this dicumftancc to that property of this nu-tal, 
b;^‘ which ft buFns with ''a gfoeii' name ; but I was 
ptefcntly fatisfled that it nnifl nrife from the fpirit 
of nitre, for thcc/lcifl' is the vt'ry flmu- from wliich- 
cver of the metals the nitrous air is cxtraifled, all 
of which I tried tl)r this purpole, even fllvcr ami 
golcl. A niixture of oil of vitriol and fpirir of 
nitre in equal projroitioos diflblveil iron, and the 
produce was nitrous air ; hut a lei's degree of ipirit 
of nitre in the mixture produced air that wa; in- 
flamltiable, and which burned with a green flame. 
It jtllb tinged tiotninon a^' A little red, tnuldiini- 
nifoed' ^t,'«hbi(^h hot 

'Fhe lUminutton of rotnmon air by a mixture of 
nitrous air, ‘is dot fo extraordinary as the diminu- 
tion wlitclt nitrous air trfelf is iul)jc<51: to from a 
mixture of iron filings and briinflonc, made into a 
p^iiwlth \yatcr. 'I’his mixture, as I have already 

common air bfit ween bne 
but tim ho Tuch ujpon 
’ " 7 ' ' ' . ' ' ’ ' any 
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any kind of air that has been diniiaifhed, and ren- : 
dered noxious by any other procefs ; but when it 
is put to a quantity of . nitrous air, it dimi- , 
niflies it fb much, that no more than one fourth 
of the original quantity will be left. The 
of this procefs is generally perceived in five or fix 
hours, about which time the vifible effervefccncc 
of the mixture begins; and in a very fhort time 
it advances fo rapidly, that in about an hour almoft 
the whole effedt will have taken place. If it be 
fufFered to ftand a day or two longer, the air will 
ftill be diminifhed farther, but only a very little 
farther, in proportion to the firft diminution. The 
glafs jar, in which the air and this mixture have 
been confined, has generally been fo much heated 
in this procefs, that I have not been able to 
touch it. 

Nitrous air thus diminifhed has not the peculiar 
fmell of nitrous air, but fmells juft like common 
air in which the fame mixture has flood ; and it 
is not capable of being diminifhed any farther, by 
a frefh mixture of iron and briraftoae. 

Gomuion air faturated vvith nitrous air is alfo 
no fartlier diminifhed by this mixture of iron 
filings and brimflbne, though the mixture fer- 
ments with great heat, and fwells very much 
in it. 

Plants die very foon, both In nitrous air, and 
alfo Jtt dommon air faturated with nitrous air, but 
cfpccially in the former. 

Neither nitrous air, nor common air fkurated 
with nitrous air, differs in fpecific gravity from 
common air, or, at leaft, fo little, that I could 
LXIh F f not 
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not be fure of it, fbnictimcs about three pints of 
it feeming to be about half a grain heavier, and at 
other times as much lighter than common air. 

Having, among other kinds of air, expofed a 
quantity "of nkreus air, to water out of which the 
air had been well boiled, in the experiment to 
which I have more than once referred, as having 
been the occafion of fcvcral new and important ob- 
fervations, I found that ’.J of the whole was ab- 
forbed, Perceiving, to my great furprizc, that ib 
very great a proportion of this kind of air was 
mifcible with water, I immediately began to agi- 
tate a confiderable quantity of it, in a jar landing 
in t trough of the fame kind of water ; and with 
about four times as much agitation as fixed air re- 
quires, it was fo far ablorbcd by the water, that 
only about one fifth remained. This remainder 
extinguifihed flame, and was noxiou;5 to animals. 
Afterwards! dirainiflicd a pretty large quantity of 
it to one eigliith of its original bulk,, and the re- 
mainder ftill retained mwm of its peculiar fmcll, 
and diminiflied common air n little. A raoufii 
ahb died in it, but not fb fuddcnly as if^ould 
have done in pure nitrous atr- In this operation 
the peculiar fmell of nitrous air> is very manifeil, 
the water being fklb iihpregnated with, the air,, 
and then tranCmitting it to the common atmof- 
phcrc.. ; 

This experiment gave- me tlw hint of impreg- 
nating water with nitrous ak,. in the mamicr in, 
wl^kli 1 had before done it with fixed aif j and J’ 
pfiTeatly ^u»d that difUlied water would imbibe 
ahoiipoy ti^htk Of its bulk ol this kted of and 

■ that' 
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that 5t acquired a remarkably acid and aftringent 
tafle from it. Th,e fmell of water thus impreg- 
nated is at firft peculiarly pungent, I did not 
chufc to fwallow any of it, though, for any thing 
that I know, it may be perfedly innocent, and 
perhaps, in fome caies, falutary. 

This kind of air is retained very obftinately by 
water. In an exhaufted receiver a quantity of 
water thus faturated emitted a whitifli fume, fuch 
as foraetlmes iffues from bubbles of this air when 
it is firft generated, sfnd alfo fome air bubblesj 
but though it was fuffered to ftand a long time 
in this fituation, it ftill retained its peculiar taftej 
but when it had flood all night pretty near the 
■fire, the water was become quite vapid, arid had 
dejpfitcd a filmy kind of matter, of which I had 
bf^ collefted a confiderable _ quantity from the 
trough in which jars containing this kir had 
flood. This I fup'pofe to bo a ’ precipitate of' 
metal by the folution of which the nitroW'aif yvas 
generated. I have not given fo much attention tb it 
as to know, with certainty, in what circuraftances 
this depofit is made, any more than I do the mat- 
ter depofited from inflammable air ibovepaentioned ; 
for I cannot get it, at leaft in any confiderable 
quantity, when I pleafe ; whereas I have often 
found abundance of it, when I did not expedt it 
at all* 

The nitrous air with which 5 made the firfl Im- 
pregnation of water was extradled frOm copper j but 
when I made the icqpregnation with air from quick- 
ifllver, the water had the very feme tafle, though 
:the matter depofited from it feemed to be of a dif- 

F£z ' " ferent 
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fcrcnt kiiitl ; for it was whitifh, whereas the otltci 
iia4 a ycUowhh Except the firlt quanfhy 

of this impregnated water, I could never tk;priv<! 
any more that I made of its peeuliai talic. 1 have 
even let feme of it Hand more than a week, in 
phials with their mouths open, aiul fnmctiuKJt 
very near the fire, without producing any altera- 
tion in it. 

Whether any of the fpirit of nitre be properly 
contained in the nitrous air, and' be mixed with 
the. water in this operation, I" have not yet endea- 
voured to determine. Tliis, however, may pro- 
bably be the cafe, as the Ipirit of nitre is in a con- 
Mferable degreo volatile, 

’ tt will ‘perhaps bo thought, that the raoft ulc- - 
fill, if not the moft rcmarlcabte, of all the proyrtr- 
ties of tliis extraordinaiy kind of air, is its power 
of prelSfving animal fubftanccs from putrefac- 
tion, and of refiocing thoffe tkit are already 
putrid, which it polTeHes in a for greater degree 
thah raed‘'air, M|f firfif obfervation of this ■was- 
altogetlier cafual. Hbving found nitrous air to 
fuffer fo great a diminution* as I have aheady men- 
tioned by a mixture of iron filings and hrimftonc, 
f^aVwlIihgjto try whether it would be equals 
^ other caufet of the dimmution of 
common' air, efpcdally by putmfadion ? and for 
this purpole I put a. dead inoufb into a quantity of ‘ 
it, and placed! it ' near the fire, where the ten- 
dency to putrcfadlion waa very great, hi this > 
«ij|e tiicre was a confidmble diminution, vm* from 
«ot fo great as, I had expeftfed,' the 
of the nitroui ah having cheeked ; 
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the tendency to putrefadllon ; for when, after a; 
week, I took the moufe out, I perceived, to my 
very great furprize, that it had no ofienfive fmeli 
Upon this I took two other mice, one of them • 
juft killed, and the other foft and putrid, and put 
■them‘l>oth into the. fame jar of nitrous air, ftand*- 
ing in the ufual- temperature of the weatherj' in 
the months of July and Auguft Of 1772; and - 
after 2 5 days, having oblerved that there was little 
or na change in the quantity of the air, I took the 
mice out? and, examining them, found them both 
perfedly fweet, even when cut through in- all . 
places. That which had been put into the air 
when juft dead was quite firm ; and the flefh of the 
other, which had been putrid and foft,- was ftill - 
jfoft, but perfeftly fweet.- 

In order to compare the antifeptic power of this - 
Mnd of air with that o-f fixed air^ I, examined, a- 
moofe which I had inclofed-in- a phi^ full of fixed 
air, as pure as Pcould make it^ and- which I ha<J 
corked very clofe; but upon opening this phial Ih 
water, about a month after, I perceived that a 
large quantity of putrid effluvium had been genev 
rated ; for it ruffled with violence- out pf the phial j 
and the -fmeli that came from -it,- the moment the- 
cork was • taken out^ was infufibrably offehfive. 
Indeed Dr. Macbridc fays, that he could only reftore* 
wry thin pieces of putrid flefti by means of fixed 
air. |*crhap 3 the antifeptic power of thefe kinds' 
of air may -bedn proportion to their ^cjldity. If ,a 
little-pains were taken with this Yubjed, this re* 
markable antifeptic power of ' nitrous air might 
pofflbly.-be- applied to, various iifes, .perhaps to the- 

prefervatibft 
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prefervatloii of tlic more delicate l)ird>->, fillic.', fruit?, 
&c. mixing it in difii'.r'.'nt propoitioiUJ with com- 
xnou or fixed air* Ot thir! prupeity ot nitrous air 
anatomifls may perhapi* avail tlu init-lyc as animal 
iubfhnccs may by this means he piviurvc d in their 
natural loft Ibto ; hut lunv lonp; it u ill aulWer for 
this purpofe, experience only c;iu IheW. 

' I calcined lead and tin in (iu* m.mticr hereafter 
deferihed in a quantity of nitron;’, air, i>ut with 
very little fcnlihle ciTea ; which rather hirprizcd 
me; as, from the refult of the cxperiiiiunt with thf 
iron filings and hrimflonc, I had cxpc^Sled a very 
great diminution of the nitrou.s air Iw this procels, 
the r^iixturo of irofi filings and brimlhine,^ and tho 
calcination of metab* having the lame etleil upon 
common air, both of them diminilhing it in nearly 
the fame proportion. 

Nitrous air is procured from all the proper me- 
tals by fpirit of nitre, except lead, aiul^ from all 
the fcnii-mctals that I have tried, except xinc. Fop 
this puri>Qfe I have ufed bilinuth and nickel, with, 
fpirit of nitre only, and rcgulus of antimony and 
platina, with aqua regia. 

.1 got little or no air from lead by fpirit of nitre,, 
have , not yet made any experiments to afper- 
taih nature of .this, folution, W ith xinc I have 
•taken a liitiis, paths., 

Four penny freights and Icventccn grains of xinc. 
diUblvqd in Iplrlt of nitre, to which as much water 
was added, yielded about twelve ounce mcufiircs of 
air, which had, in fomc degree, the properties of. 

a night elrervcfcence with com* • 
diamui^itig it about m much 
'' ' ' ■ trous 
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trows air, which had been itfelf diminiflied one half 
by walhing in water. The Irnell of them both was 
alfo the fame ; fo that I concluded it to be the fam® 
thing, that part of the nitrous air which i? im- 
bibed by water being retained in this folution. 

In order to difeover whether this was the cafe, I 
made the folution boil in a fand heat. Some air 
came from it in this ftatc, which Icemed to be the 
fame thing, as nitrous air diminifhed about one hxth, . 
or one eighth, by waihing in water. When the 
fluid part was evaporated, there remained a brown; 
fixed fubftance, which was obferved by Mr. Hel- 
lot, who deferibes it, Ac* Par. 1735,. M. p. 3^. 
A part of this I threw into a fmall red hot cruci- 
ble ; and covering it immediately with a receiver, 
ftanding in water, I obferved that very denfe red 
fumes rofe from it, and filled the receiver. This 
rednefs continued about* as long as that which is 
occafioned by a mixture of nitrous and common 
air; the air was alfo confiderably diminiftied witliiii 
the receiver. This fubftance, therefore, mufl: cer- 
tainly have contained within it the very fame, 
thing, or principle, on which the peculiar pro- 
perties of nitrous air depend. It is remarkable, , 
however, that though the air within the receiver 
was diminifhed about one fifth by this procefs, it 
was itfelf as much aftefted with a mixture of ni- 
trous air, as common air is, and a candle burnt in • 
it very well. 'I'his may perhaps be attributed to 
Ibmo efteffc of the fpifit of nitre, in the bompofition 
of that brown fubftance. 

^Nitrous air, 1 find, will be confiderably dimi- 
niched in its bulk by ftanding a long time in wa-. 
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:tcr, about as much as inflammable air i:! dinu- 
iiifhed in the fiunc circumftancc.j. For tiiis piir- 
pofe I kept for feme months a quart bottle full of 
each of thefc kinds of nir ; but as diflbrcnr quanti- 
ties of inflammable air vary very iniicfr in this rc- 
ipeft, it is not improbable but that nitrous air may 
vary allb. 

From one trial that I made, I conclude that ni- 
trous air may be kejit in u bladder much better than 
moft other kinds of air. The air to which I refer 
was kept about a fortnight in a bladder, through 
which the peculiar fmell of the nitrous air was 
very fenfible ‘for fevcral days. In a day or two the 
bladder became red, and was much contraiiU'tl in 
i|:8 diroenfionSi The air within it had loll very 
little of its pecdliar property of dimiuiihing com- 
mon air. 

1 did not endeavour to afeertain the cxa£t quan- 
tity of nitrous air produced from given quantities 
df all the metals which yield it ; but the few ob- 
Icrvations which 1 did make for this purpofc I fhall 
recite in this place ! 

e of filler yielded lyl ounce mcafwres 
5 19 of qnickfilvcr 4f 

X 3| of copper 14I 

t o dfhrall 11 

o ao of iron 16 

■ 1 5 of biimuth 6 

^ . ,qi3 of nickel 4 


vaoF 
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vir. 

Of Air infected with the fumes of BtfRN- 

ING CHARCOAL. 

Air infected with the fumes of burning charcoal 
is well known to be noxious j and the Honourable 
Mr. Cavendifli favoured me with an account of forae 
experiments of his, in which a quantity of common 
air was reduced from i8o to 162 ounce meafures, 
by paffing through a red-hot iron tube filled with 
the duft of charcoal. This diminution he afcribed 
to fuch a deftruftion of common air as Dr. Hales 
imagined to be the confequence of burning. Mr. 
Cavendifh alfo obfcrved,. that there had been a gene- 
ration of fixed air in tliis procefs, but that it was 
abforbed by fqpe leys. . This experiment J.alfp re- 
peated, with a fmall variation of drcUEpftaptc<is,''.aiid 
with nearly the fame refult. ; • v ■. 

Afterwards, I endeavoured to afcertain, by what 
appears to me to be an eafier and a .more pertain me- 
thod, in what manner air is affeded with the fumes 
of charcoal, viz. by fufpending bits of charcoal 
within glafs vcflels, filled to a certain height with 
water, and Handing inverted in another vcflel of 
water, while I threw the focus of a burning mirror, 
or lens, upon them. In this manner t diminiflied z 
given quantity of air one fifth, which ^ .nearly in 
the fame proportion with other dimjpqtioos. of air. 

Some fixed air feems to be contahied in charcoal, 
and to be fet loofe from it by this procefs > for if I 
made ufe of lime-water, it never failed to become 
VoL. LXII. G g turbid. 
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tsrWtl, prelently after the heat was applied. This was 
the calc with whatever degree of heat the charcoal had 
been made, 1 f, however, the charcoal had not been made 
wiili a very confidcrable degrccof heat, there never failed 
to be a permanent addition of inH.ammahlc air pro- 
duced i which agrees with what 1 ohierved before, 
that, in converting dry wood into charcoal, the greatcli 
part is changed into inflammable air. 1 have fomc- 
times found, that charcoal which was made with the 
moft intenfe heat of a fmith’s fire, which vitrified 
part of a common crucible in which the charcoal was 
confined, and which had been continued above half 
an hour, did not diminifh the air in which the focus 
of a burning mirror was thrown upon it; a quantity 
of inflammable m equal to the diminution of the 
Common air being generated in the procefs ; wherenK, 
at other times, 1 have not perceived that there was 
any generation of inflammable air, but a perfudt 
diminution of common air, when the cliarcoal had 
been made with a much lofs degree of heat. This 
fubjedt dclerves to be farther invcftigatetl. 

To tmke the preceding experiment with ftill more 
ttccuracy,! repeated it in quickfilvef, when I perceived 
that there was a fmall increafe of the quantity of air, 
fhoih a generation either of fixed or innatnmable air, 
hat i'ihppore of the former. Thus it ibod without 
any alteradott a whole night, and part of tlws following 
day i when lime-water, being admitted to it, it pre- 
fently became turbid, and, after feme time, the 
whole quantity of air, which was about four ounce 
meafures, was diminifhed one fiftli, as iKsfbre. In 
lihtica&y I carefully weighed* the piece of charcoal,, 
wiidi Was emdfcly two grains, and could not find 

ihai; 
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that it was fenfibly diminiflied in weight by the 
operation. 

Air thus diminiHied by the fumes of burning char- 
coal not only extinguifhes flame, but is in the higheft 
degree noxious to animals-; it makes no eflervefcence 
with nitrous air, and is incapable of being diminiflied 
any farther by the fumes of more charcoal, by a 
mixture of iron filings and brimftone, or by any otliei 
caufe of the diminution of air that I am acquainted 
with. 

This obfervation, which refpefts all other kinds 
of diminiflied air, proves that Dr. Hales was mif- 
taken in his notion of the abforption of air in thofe 
circumftances in which he obferved it. For he fup- 
pofed that the remainder was, in all cafes, of the 
fame nature with that which had been abforbed, and 
that the operation of the lame caufe would not have 
failed to produce a farther diminudon j whereas all ray 
obfervations not only Ihew that air, which has once 
been fully diminiflied by any caufe whatever, is not only 
incapable of any farther diminution, either from the 
fame or from any other caufe, but that it has likewife 
acquired new properties, moft remarkably different 
from thofe which it had before, and that they are, 
in a great meafure, the fame in all the cafes. Thefe 
drcuraftances give reafon to fufped, that the caufe 
of diminution is, in reality, the fame in all the cafes. 
What this caufe is, may, perhaps, appear in the 
next courfe of obfervations. 
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vrir. 

Of the ffpfct of 'nn: <'Ai.nK,\TU)\ of 

TAES, AND OF TUK EFFEtiVlA OF I'AiN'l' MAi'l, 

WITH WHITE-LEAD 01 f.> ON AlR. 

Having been led to rufpecT:, from the cspcrltnctits 
which I had made witli charcoal, that the diminu- 
tion of air in that cafe, and pcrjiaps in either caics 
alfo, was, in fomc way or other, the conlcqucncc 
of its having more than its ufual quantity of phloi* 
gifton, it occurred to me, that the calcination of 
metals, which are generally fuppolctl to condd oi’ 
nothing but a metallic cartli united to phlogidon, 
would tend to afeertain the fa£t, and be a kind of 
experime/itum cruch in the cafe. Accordingly, I lid- 
pended pieces of lead and tin in given quantities of 
air, in the fame manner as I had before treated the 
charcoal j ami throwing the focus of a burning mir- 
ror or lens upon them, in foch a manner as to make 
them fume copioully, I prefcntly perceived a dimi- 
nution of the air. In the firfl: trial that 1 made, I 
reduced four ounce meafurcs of air to three, which 
is' tht! greateft diminution of common air that 1 had 
eyiir obfMy^ before, and whiclt I account for, by 
fuppoiSng thatjii in other cafes, there was not only a 
cauie of ditninutioh^but caufes of addition allb, cither 
of fixed or inflammable air, or fomc other perm.i- 
nently clafUc matter, but that, the cflcd of the 
calcination of metals being fimply the cfcapc of phlo* 
giiBton^ the caulb of diminution was alone ami un- 

■■ " The 
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The air, which I had thus ditnininied by calcina- 
tion of lead, I transferred into another clean phial, 
but found that the calcination of more lead in it had 
no farther efFedt upon it. This air alfo, like that 
which had been infedted with the fumes of charcoal, 
was in the higheft degree noxious, made no efFer- 
vcfccnce with nitrous air, was no farther diminiflied 
by the mixture of iron filings and brimftone, and was 
not only rendered innoxious, but alfo recovered, 
in a great meafure, the other properties of common 
air, by wafhing In water. 

It might be fufpedted that the noxious quality of 
the air in which lead was calcined, might be owing 
to Ibme fumes peculiar, to that metal; but I found no 
fenfible difference between the properties of this air, 
and that in which tin was calcined. 

The water over which metals are calcined acquires 
a yellowiflitinge, and an exceedingly pungent liiiell 
and tafte, pretty much, as near as I can recolledt, for 
I did not compare them together, like that over 
which brimftone has been frequently burned. Alfo 
a thin and whitifli- pellicle covered both the furfacc 
of the water, and likewii'e the fidcs of the phial in 
which the calcination was made, infomuch that,, 
without frequently agitating the water, it grew fo 
opaque by this conftantly accumulating incruftatioiu 
that the fun beams could not be tranfmitted through 
it in a quantity fufficient to produce the calcination.. 

I imagined, however, ..that, even when this air waS' 
transferred into a clean phial, the metals were not fo 
oafily melted or ’calcined as they were in frefli uir ; 
for the air being once fully faturated with ph log: lion, 
may not fo readily admit any more, though it be only- 

to 



[ * 3 ° ] 

to tranfmit it to the water. I alfo fufpc^ied that 
metals were not eafily melted (>r calcincn in inflam- 
mable, fixed, or nitrous, air, or any kind of di* 
niiniflictl air. Notie of thefc kinds of air fuflered 
any change by this operation ; nor was tlicrcany pre- 
cipitation of lime, whtni charcoal was heated in any 
of thefe kinds of air Handing in lime-water, 

(^icry. May not water impregnated with plilo- 
gifion from calcined metals, or by any other method, 
be of finne ufe in medicine ? The effedt of tins im- 
pregnation is exceedingly remarkable j hut the prin- 
ciple with which it is impregnated is volatile, and 
entirely cfcapcs in a day or two, if the furfacc of 
the water be expofed to the common atmofpherc. 

It fhould feem that phlo|;iftoii is retained more 
obftinately by charcoal man it is by lead or tin j for 
when any given quantity of air is fully laturatcd 
with phlogifton from charcoal, no heat that I have 
yet applied has been able to produce any more cficdl 
upon it j whereas, in the fame circumftances, lead 
and tin may ftill be calcined. The air, indeed, 
can take no more ; but the water receives it, and the 
ifides of the phial alfo receive an addition of incruft* 
ttion. This is a white powdery fubftance, and well 
deferves to be examined. 1 ftiaU endeavour to do it 
at my 

Lime-water never became turbid by the calciiia- 
don of metals over it } but the colour, fmell, and 
tafte of die water was always changed, and the 
furface of it became covered witli a yellow pellicle, 
before. 

,1tffhen this procefs was made in quickfilver, the air 
wai d^dChedonly one fifth } and upon water being 

I admitted 
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admitted to it, no more was abforbed j which is an 
efFefl fimilar to that of a mixture of nitrous and 
common air, which was mentioned before. 

The preceding experiments on the calcination of 
metals fuggefted to me a method of explaining the 
caule of the mifchief which is known to arife from 
frefh paint, made with white lead (which I fuppofe 
is an imperfedt calx of lead) and oil. To verify 
my hypothefis, I firft put a fmall pot full of this- 
kind of paint, and afterwards (which anfwered much 
better, by expofing a greater furface of the paint) I 
daubed feveral pieces of paper with it, and put them 
under a receiver, and obferved, that in about twenty- 
four hours, the air was diminifhed between one fifth 
and one fourth, for 1 did not meafure it very exactly. 
This air alfo was, as I expe6;ed to find it, in the 
higheft degree, noxious ? it did not effervefce with 
nitrous air, it was no farther diminifhed by a mix- 
ture of iron filings and brimftone, and was made 
wbolefome by agitation in water deprived of all air. 

I think it appears pretty evident, from the preced- 
ing experiments on the calcination of metals, that air 
is fome way or other diminifhed in confequence of 
being highly charged with phlogifton, and that agi- 
tation in water reflores it, by imbibing a great part 
of the phlogiftic matter. That water has a confider* 
dble affinity with phlogifton, is evident from the 
jftrong impreenation which it receives from it. May 
not plants alfo reftore air diminiffied by putrefadtidni^ 
by abforbing part of the phlogifton with which it is 
loaded ? The greater part of a dry plant, as well as 
of a dry animal fubftance, confifts of inflammable 
air, or fomething that is capable of being converted 
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into inflammable nir ; and it feems to be as probable 
that this phlogiflic matter may have been imbibed by 
the rnotfl aiul leaves of plants, and afterwards in- 
corporated into their fuhflancc, as that it is altogether 
produced .by the power of vegetation. May not this 
plilogiflic nxatter he even tijc moA cilciitiul part of 
the food and fupj-<ort of both vegetable and animal 
bodies ? 

In the experiments with metals, the diminution of 
air feems to be the confcqucncc of nothing but a 
faturation with phlogiflon j and iti all the other cafes 
ef the diminution of air, I do not fee but that it 
may be efFeded by the fatne means. When a vege- 
table or animal fubftance is diflbivcd by putrcfadlion, 
the efcape of the phlogiflic matter (which, together 
with all its other conftituent parts, is then let looic 
from it) may be the circumltancc that produces the 
diminution of the air in which it putrefies. It is 
highly improbable that what remains after an animal 
body has liccn thoroughly diflblved by putrefadion, 
ihould yield fo great a quantity of inflammable air, 
as the dried animal fubftance would have done. 
Of this I have not made an adlual trial, though I 
have often thought of doing it, and ftill intend to 
do it j but 1 think there can be no doubt of the 
refult. Again, the iron, by its fermentation with 
brimftone and' water, is evidently reduced to a calx, 
fo that phlogifton muft have efcaped from it. Phlo- 
giil'on aifo muft evidently be fet loofe by the ignition 
of chareoul, and is not improbably the matter which 
flics off from paint, compofed of white lead and oil. 

fince fhirit of nitre is known to have a very 
leffiilllbje ' amnity with phlogifton, it is far from 
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being improba'ble that nitrous air may alio proHuce 
the fame effedl by the fame means. 

To this hypothefis it may be objedled, that, if 
diminiflied air be air faturated with phlogifton, it 
ought to be inflammable 5 but this by no means 
follows, iince its inflammability may depend upon 
fome particular mode of combination, or • degree of 
affinity, with which we arc not acquainted. Belides, 
inflammable air feems to confife of fome other -prin- 
ciple, or to have fome other conftituent partj befides 
phlogifton and common air, as is probable from that 
remarkable depofit, which, as I have obferved, ia 
made by inflammable air, both from iron and- zinc. 

It is hot improbable, however, but that a greater 
degree of heat may inflame that air which ex- 
tinguifhes a common candle, if it could be conveni- 
ently applied. Air that is inflammable, I obfcrve, 
extinguidies red hot wood j and indeed inflammable 
fubftances can only be thofe which, in a certain de- 
gree of heat, have a lefs affinity with the phlogifton 
they contain, than the air, or fome other contiguous ' 
fubftance, has with itj fo that the phlogifton only 
quits one fubftance, with which it was before com- 
bined, and enters another, with which it may be 
combined in a very different manner. This fubftance, 
however, whether it be air or any thing clfe, being 
now folly faturated with phlogifton, and not being 
able to take any more, in the fame circumftances, 
muft neceflarily extinguifh fire, and put a flop to 
the-ignition of all other bodies, that is, to the farther 
efcapeof phlogifton from them. 

That plants reftoremokious alr^, by imbibing the 
phlogifton with which it is loaded, is very agreeable to 
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the conje^inres oJ Dr. h'lanklin, made many ycarf* 
at';o, ami cxprcOld in tlu: followin;^- cxirait I'rotn the 
liik edition of Idr. (..eltcra, }>. 346. 

“ 1 liavc been inelinid to Uiink that the lliiid ///•<'» 
as wcU as the fluid air, is iUtr:u''K*(i by plants in 
« their growth, and bcconics conl’olidalcil with the 
« other materials of which tlu y are formed, and 
« makes a great part ol‘ their lubflance ; that, when 
“ they come to be digcllcd, and to fufVer in the 
« vcflHs a kind of fermentation, part of the fire, as 
well as part of the air, recovers its fluid ailivc ftate 
« again, and difFufes illeif in the body, digcfling and 
'• feparating it ; that the fire fb reproduced, by <lt- 
** geftion and reparation, continually leaving the 
*' body, its place is fupplied by frcfli quantities, 
“ arifing from the continual Icparation ; that what- 
« ever quickens the motion of the fluids in an ani- 
mal quickens the reparation, and re-produces 
« more of the fire, as excrcifc} that all the fire 
emitted by wood, and other combufliblcs, when 
burning, exifted in tliem before, in a fblid fbte, 
“ being only difeovered when feparating *, that ibino 
” fofllls, as fulphur, fea-coal, hcc. contain a great 
deal of fblid fircj and that, in fhort, what clcapcs 
** and is difiipatcd in the burning of bodies, bejidca 
“ water and cartli, is generally the air, and fire, 
that before made parts of the folid." 

IX. 

Of Air i'HocuREii ijy mkans <JFsrjRi r of sai, r. 

'Being very much flruck with the refult of an cx- 
perimeiM: df the Horn Mr. Cavendifib, related Phil. 

Tranf. 
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Tranf. Vol. LVI. p. 157. by which, though, he 
lays, ho was not able to get any inflammable 
from copper, by means of fpirit of fait, he got a 
much more remarkable kind of air, viz. one that 
loft its elafticity by coming into contadl with v/ater, 
I was exceedingly deftrous of making myfclf ac- 
quainted with it. On this account, I began with 
making the experiment in quickfilver, which I never 
failed to do in any cafe in which I fuipedfed that air 
might either be abforbed by water, or be in any other 
manner affedfed by it ; and by this means I prefently 
got a much more diftindf idea of the nature and 
elFedts of this curious folution. 

Having put fome copper filings into a fmall phiah 
with a quantity of fpirit of fait; and making the air, 
which was generated in great plenty, on the appli- 
cation of heat, afeend into a tall glafs vefiel full of 
quickfilver, and Handing in quickfilver, the whole 
produce continued a confiderable time without any 
change of dimenfions. I then introduced a 
fmall quantity of water to it, when about threfe 
fourths of it (the whole being about four ounce 
meafures) prefently, but gradually, dtfappeared, the 
quickfilver rifing in the velTel, I then introduced a 
confiderable quantity of water ; but there was no 
farther diminution of the air, arid the remainder I 
^ound to be inflammable. 

Having frequently continued this procefs a long 
time after the admiflion of the water, I was muc^ 
amufed with obferving the large bubbles of the pewly 
generated air, which came through the quickfilver^ 
the fudden dinainutipn of them when they came to 
•the water, and the very fmall bubbles vvhich went 
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through' the water. They made, however, a conti- 
nual, though flow, increafe of inflammable air. 

Fixed air, being admitted to the whole produce of 
this air from copper, liad no lenflblc efleth upon it. 
Upon the admifiion of water, a great part of the 
mixture, which, no doubt, was the mofl; fubthi 
kind of air. from the copper, prcfcntly dilappeared'j 
another part, which I fuppofe to have been the fixed 
air, was ablbrbcd llowly j and in this particular cafe 
the very fmall permanent rcliduum did not take fire ; 
but it is very poflible that it might have done fo, if 
the quantity had been greater. 

Lime-water being admitted to the whole produce 
of air from copper became white 5 l)ut this 1 fufped 
lohave arifen from feme other circumftancc than tife 
precipitation of the Hme which it contained.- 
Tne folution of lead in the marine acid is attended 
with the very fame phajiiomcna as the iblution of 
copper in the fame acid 5 about three fourths of the 
generated air di (appearing - on the contad' of- water, 
and the remainder being inflammable.- 
The folutions of iron, tin, and zinc, in the marine 
acid,’ were all attended with the fame phsenomena as 
the folutions of copper and lead, but in a lefs degree; 
for in iron one ciglith, in tin one fixth, and in zinc 
one tenth of the generated air difappeared on the ctm* 
tad with -water. The remainder of the air from 
iron, in -this cafe, burned with a green, or very light 
blue flame. 

I had always thought it fomething extraordinary 
fbat a i|«cics of air ifliould lofe its elafticity- by the 
wme contad of any thing, and from the firft* fuf^ 
peM th«t it mull have been imbibed by the water 
" that 
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that was admitted to itj but fo very great a quantity 
of this air difappeared upon the admiffion of a very 
linall quantity of water, that I could not help con- 
cluding that' appearances favoured the former hy- 
pothelis. I found, however, that when I admitted 
a • much fmaller quantity of water, confined in a • 
narrow glafs tube, a part only of the. air difappeared, 
and that very flowly, and that more of it vaniflied ' 
upon the admiffion of more water. This obfer- 
vation put it beyond .a doubt,, that this air was pro- 
perly imbibed by the water, which, being once fully 
feturated- with it, .was not capable of receiving any 
more. The water thus impregnated tafted very 
acid, even when it was much diluted with other 
water, through which the tube containing.it was 
drawn.- It even dilBlved iron very faft, and gene- 
rated inflammable air. This laft obfervation, toge- 
ther with another which immediately follows, led 
me to the difcovery of the true nature of this re- 
markable, kind of air, as it had hitherto been called. 

Happening, at one timcj to ufe a good -deal of 
copper and a finall quantity of fpirit of fait, in the ge- 
neration of this kind of air, I was furprizcd to find that 
air was produced long after, I could not but think that 
the acid muft have been iaturated with the metal j . 
and I, alfo found that the proportion of inflammable 
air to that which was abforbcd by the water con- 
tinually •diminifhed, till,, inftead of being one fourth. • 
of the whole as I had firft obferved, it was not fo 
much. as one twentieth. Upon this, I. concluded* 
tliat this - fubtle air did not arife frorn the copper, , 
but from, the . fpirit of fait ; • and prefently making 
die experiment with the acid only, without- any cop? 
4 
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per, or metal of any kiml, this air was immediately 
produced in as groat plenty as In^ibre ; lb that this 
remarkable kitid of uir is, in fict, nothing more 
than the vapour, or fumes of fpirit of liilt, which 
appear to he of litch u nature, that they arc not liable 
to be condenfed by cold, like the vapour of water, 
and other fluids, I'his vapour, however, feems to 
lofc its elalHcity, in Ibmc ineafure, gradually, inileis 
it fliould be thought to be all'etiled l)y the <piick- 
fllvcr, with which it is in contail ; for it was always 
diminiflicd, more or Icis, by ftanding. 

This elaftic add vapour cxtittguiflics flame, and is 
much heavier than common air; but how much 
heavier, will not be cafy to afeertain. A cylindrical 
’glafs veffel, about three fourths of an inch In dia- 
meter, and four inches deep, being filled with it, 
and turned upfidc down, a lighted candle may be 
■let down into it more than twenty times before it 
will burn at the bottom. It is plcaflng to obferve 
the colour of the flame in this experiment j for both 
before the candle goes out, and alib when it is firfl: 
lighted again, it burns with a beautifully green, or 
rather light blue flame, fuch as is leen when com- 
mon fait is thrown into the fire. 

When this dadic vapour is ail expelled from any 
■quantity of fpirit of fait, which is cafily perceived 
by the vapour being condenfed by cold, the re- 
mainder is a very weak acid, barely capable of dif- 
Solving iron. 

■ Being now in the poflcfllon of a new fubjed of 
■experiments, was. an claftic add vapour, in tho 
l£e»in of a permanent air, eafily ptocurod, and 

by glafs and qukkfilvery with 
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which it did not feem to have any afEnity j I im* 
mediately began to introduce a variety of fub- 
ftances to it, in order to afcertain its peculiar pro- 
perties and affinities, and alfo the properties of thofe 
other bodies with re(pe£l to it. 

Beginning with water, which, from preceding 
obfervations, I knew would imbibe it, and be- 
come impregnated with itj I found that zf grains 
of rain water abforbed three ounce meafiires of this 
vapour, after which it was increafed one third in its 
bulk, and weighed twice as much as before ; fo 
that this concentrated vapour feems to be twice as 
heavy as rain water. Water impregnated with it 
makes the ftrongeft fpirlt of fait that I have feen, 
difiblving iron with the moft rapidity. Confe- 
quently, two thirds ,of the bell fpirit of fait is no- 
thing more than mere phlegm or water. 

Iron filings, being admitted to this vapour, were 
diflb’ved by it pretty faft, half of the vapour dif- 
appearing, and the other half becoming inflammable 
air, not abforbed by water.. Putting chalk to it,, 
fixed air was producedk 

I had not introduced many fubftances to this va- 
pour, before I difeovered that it had an affinity with 
phlogifton, fo that it would deprive other fubftances 
of it, and form with it fuch an union as conftitutes 
inflammable air ; which feems to flicw, that inflam- 
mable air univerfally confifts of the union of fome. 
acid vapour with phlogifton. 

Inflammable cir was produced, when to this 
vapour I put fpirit of wine, oil of olives, oil of 
turpentine, charcoal, phofphorus, bccs-wax, and. 
even, fiilphur. I'his laft: obfervation, I ov/n, fur- 
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prized me ; for, the marine acid hciffi: reckoned the 
^veakeft of the three mineral ai ids, I did not think 
that it had been capable of did !d;;i)ii; \hc oi! of 
vitriol from this fuMhneo; but I ibund {Imi: it had 
the very lame cfTcd boi'n upon alunr and nitre j the 
vitriolic acid in the former calc, ar.il tlie niiiOiis in 
the latter, giving place to the ilronger viijHnir of 
fpirit of fait. 

I’hc rufl: of iron, and the precipitate of nitroua air 
made from copper, alfo imbilxai this vapour very 
fad, and the little that remained of it ums iirflam- 
mable ait's which prove.'!, that thefe calces con- 
tain phlogifton. It I'eems alii) to he pretty evi- 
dent, from this experiment, that the preeijiitatt! 
above-mentioned is a real calx of the metal, by tlic 
folution of which the nitrous air is generated. 

As fome remarkable circunidanccs attend the ab- 
forption of this vapour of fpirit of fiilt, by the fuh- 
jftances above-mentioned, 1 fhall briefly mention 
them. 

Spirit of wine abforbs this vapour as readily as 
water itfclf, and is increafed in bulk by that means, 
Alfo, when it is faturated, it diifolves iron with as 
■much rapidity, and ftill continues inflammable. 

Oil of olives abforbs this vapour very flowly, and, 
at the fame time, it turns almofl: black, and becomes 
glutinous. It is alfo Icfs mifcihlc with water, and 
acquires a very difagrccablc lituiil. By continuing 
upon the furface of the water, it became white, and 
its ofFenfive fmcH went off in a few days. 

Oil of turpentine abfbrbed this vapour very fnft, 
tura|n|, brown, and almoft black. No inflammable 
;air xW88 fortaed, till I raifed more of the vapour thiua 
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ihe oil was able to abforb, and let it ftand a confi-* 
derable timej and. lllll the air was but weakly in- 
flanamable. The fame was the cafe with the oil of 
olives, in the, laft mentioned experiment j and it 
feems to be probable, that, the longer this acid va- 
pour had continued in contad with the oil, the more 
phlogifton it would have extraded from it. It is 
not improbable, but that, in the intermediate ftate, 
before it becomes inflammable air, it may be nearly 
of the nature of common air. 

Bees-wax abforbed this vapour very flowly. About 
the bignefs of a hazel-nut of the wax being put to 
three ounce meafures of the vapour, the vapour was 
diminiflied onehalf in two days, and, upon the admil> 
fion of water, half of the remainder alfo difappeared^ 
This air was ftrongly inflammable. 

Charcoal abforbed this vapour very faft. About 
one fourth of it was rendered imraifcible in water* 
and was but weakly inflammable. 

A fmall bit of phofphorus, perhaps about half a 
grain, fmoked, and gave light in the vapour of fpirit 
of fait, juft as it would have done in common aif 
confined. It was not fenfibly wafted after continuing 
about twelve hours in that ftate, and the bulk of the 
Vapour was very little diminiflied. Water being ad- 
mitted to it abforbed it as before, except about one 
fifth of the whole, which was but weakly inflam-* 
mable. 

Putting fcveral pieces of fulphur to this vapour, 
it was abforbed but flowly. In about twenty-four 
hours abdutone fifth of the quantity had difappeared ; 
and water being admitted to the reminder, very little 
VoL. LXII. 1 i mow 
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more was abforbcdl. The remainder was indammablc, 
and burned with a blue flame. 

Nowithftanding the aflinity which this vapour of 
fpirit of fait appears to have with phlogiflon, it is not 
capable of depriving alt bodies of it. 1 Ibmul that 
dry wood, crufls of bread, and raw tlcfli, very 
readily imbibed this acid vapour, hut did nut patt 
with any of their phlogiflun to it. All thefc lub- 
flances turned very brown, after they had been Ibnie 
time expofed to this vapour, and tailed very flrongly 
of the acid when they were taken out ; but the tlcfli, 
when waflicd in water, bccatnc very white, and the 
fibres cafily I'eparated tioni one another, even more 
than they would have done if it had been boiled or 
roafled* 

When I pul a piece of faltpetrc to this vapour, it 
was prefcntly furronnded with a white fume, which 
foon filled the whole veflel, cxadlly like the fume 
which bur/ls from the bubbles of nitrous air, when 
it is generated by a vigorous fermentation, and fuch 
as is leen when nitrous air is mixed with this vapour 
of fpirit of fait. In about a minute, tlic whole quan- 
tity of vapour was abforbed, except a very final! quan-i 
tity, which might be the common air that, had 
lodged upon the furfacc of the fpirit of fait within 
the phial. 

A piece of ^ura expfed to this vapour turned ycl • 
low, abforbed it as fall as the laltpctrc liad done, and 
was reduced by it to the form of a powder. The 
furfiice both of the nitre and alum was, I doubt not* 
changed into common fait, by this procefs. Common 
% might be cxpeiled, had no efledl vifiiutcvcr ou 
IhiiyipcKir,. 
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From confidering the affinity which this vapour 
has with phlogifton, I was induced to try the efiedt 
of a mixture of it with nitrous air. Accordingly, to 
two parts of this vapour, I put one part of nitrous 
air, and, in about twenty-four hours, the whole was 
diminifhed to fomething lefs than the original quan- 
tity of the vapour, and was no farther diminifhed by 
the admiffion of water. Holding the flatne of a 
candle over this air, the lower part of it burned green, 
but there was no fenlible explofion. At different 
times I colledfed 2? ounce meafures of this mixture 
of air ; but, upon agitating it in rain-water, it was 
prcfently diminifhed to if ounce meafures. In this 
llate it effervefced with nitrous air, and was confi* 
derably diminifhed by it, but not fo much as com- 
mon air. Some allowance, no doubt, muft be made 
for the fmall quantities of common air, which lodged 
on the top of my phials, when I raifed the fume from 
the fpirit of fait ; but, from the precautions that I 
made ufe of, I think that very little is to be allowed 
to this circumftance j and, upon the whole, I am of 
opinion, that this experiment is an approach to the 
generation of common air, or air fit for refpiration. 

I had alfo imagined, that if air diminiffied by the 
procefles above-mentioned wasaffefted in this man- 
ner, in confequence of its being faturated with phlo- 
gifton, a mixture of this vapour might imbibe that 
phlogifton, and render it wbolcfome again j but I put 
about one fourth of this vapour to a quantity of air 
in which metals had been calcined, without making 
any fenfible alteration in it. I do not, however, in- ■ 
fer from this, that air is not diminifhed by means of 
phlogifton, fince the air, like fome other fubflances, 
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may hold the phlogifton too Tult, to be deprived of it 
by this acid vapour. 

I fliall conclude my account of ihcfc c\*periments 
with obferving, that the ck’drk: Ipark, is vifible in 
the vapour of Ijuritof fait, exiuflly as it is in common 
air; and though I kept makir^g this ipark a conti- 
dcrable time iit a quantity of it, I did not perceive 
that any fcnfiblc alteration was made in it. A little 
inflammable air was produced, but not more than 
might have come from the two iron nails which I 
made ufe of in taking the fparks. 


•A.* 

. Miscellaneous Observations. 

Many of the preceding obfervations relating to 
the vinous and putrefactive termentatbas, I had 
the curiolity to endeavour to alccrtain in what 
manner the air would be afiedted by the acetous 
fermentation. For this purpofe I inclofed a phial 
full of fmall beer in ajar flanding in water, and 
obferved that during the firft two or three days 
there was an incrcalc of the air in the jar, but 
froto that time it gradually dccrcafcd, till at length 
there appeared to bo a diminution of about ,,v of 
the whole quantity. During this time the whole 
farface of it was gradually covered with a feum, 
beautifully corrugated. After this there Wiis an 
incrcafc of the air till there was more than the 
original quantity ; but this muft have been fixed 
alti not incorporated with the reft of the mafii i for, . 

the beer, which I found to be lour, 
t3|cf;ithadftood i8or ao days under the jar, and 
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paffing the air feveral times through cold water, 
the original quantity was diminifhed about la 
the remainder a candle would not burn, and a 
moufe would have died prefently. The fmcil of 
this air was exceedingly pungent, but difterent from 
that of the putrid effluvium. A moufe lived per- 
feftly well in this air, thus affedted with the ace- 
tous fermentation; after it had flood feveral days 
mixed with four times the quantity of fixed air. 

All the kinds of factitious air on which I have 
yet made the experiment are highly noxious to 
animals, except that which is extrafled from falt- 
petre, or alum ; but in this even a candle burned juft 
as in common air. In one quantity which I got from 
falt-petre a candle not only burned, but the flame 
was increafed, and fbmething was heard like a 
hifling, firailar to the decrepitation of nitre in an 
open fire. This experiment was made when the 
air was frefli made, and while it probably con- 
tained fome particles of nitre, which would have 
been depofited afterwards. The air was extradlcd 
from thefe fubftances by putting them into a gun 
barrel, which was much corroded and foon fpoiled by 
the experiment. What effe£l this circumftance 
may have had upon the air I have not confidcred. 

November 6, 1772, I had the curiofity to exa- 
mine the ftate of a quantity of this air, which had 
been extradled from falt-petrc above a year, and 
which at firft was pcrfedly wholcfome ; when, to. 
my very great furprize, I found that it was be- 
come, in the higheft degree, noxious. It made 
no effervefeence xvith nitrous air». and a. moufe died 
the moment it was put into it. I had not, how- 
ever, waffled, it in. rain water quite ten minutes 
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[perhaps Icfs time would have heen fulliciunl) 
•wlu’ii’l found, upon trial, that it ums rcllorcd to 
its toinuT perfcVdly whidclonu! fiatc. Jf clici- 
velicd with nitrous iiir as much aath.c hull eoinnmn 
atrever docs, and even u candle huined in it very 
well, which 1 had never Ijelbre oUli. rvevl of any hind 
of noxious air nicdioratcd by apitalion in watea'. 
This icrics of faffs, relarin;*’ to air cxtracUd from 
nitre, appear to me to he very esciaordinarv and 
important, and, in able hands, may Icail to eonli- 
dcrahlc dilcovcrics. 

There are many fubflanccs whieli impregnate the 
air in a very remarkaijlo manner, hut witltouc 
making it noxious to animals. Among other things 
1 tried volatile alkaline falts, and camphtre, the 
latter of which 1 melted with a burning glafs, in 
air inclofcd in a plual. I'lic moufb which was put 
into this air fneczed andcouglicil very much, cljits- 
cially after it was taken out; but it prelcntly re 
covered, and dirl not appear to have been fciilibly 
injured. 

' Having made fcvcral experiments with a mixtinc 
of iron filings and brimffone, kneaded to a pufio 
with water, I had the curiofity to try what would 
lie the cHcd of fnbflituting brats dull in the placo 
of the iron filings. The rcfult was, that when 
this mixture hud flood about three weeks, in a 
given quantity of air, it had curnetl hlacJj, but was 
nor inerealhl'itJ hulk. I’lut air abb was neither 
fcidibly inmalul nor dcercalcd, but tijc niituru of 
it was cluingnl, for it cxtinguilhcd flainv, it would 
have killed ainoufe prelcntly, and was notreftored 
by'lli^d air, Vrliicli had been mixed wuli it fisverai 
dii'yn : ‘ 
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I have frequently mentioned my having, at one 
time, expofed equal quantities of different kinds of 
air in jars Handing in boiled water. The common 
air in this experiment was diminilhed four fevenths, 
and the remainder extinguiihed flame. This ex- 
periment demonflfates that water does not abforb 
air equally, but that, it decompoles it, taking one 
part, and leaving the reft. To be quite fure of 
this fadt, I agitated a quantity of cornmon air in 
boiled water, and when I had reduced it from ele- 
ven ounce mcafures to feven, I found that it extin- 
guilhed a candle, but a moufc lived in it very well. 
At another time a candle barely went out when 
the air was diminilhed one third, and at other 
times I have found this effedt take place at other 
very different degrees of diminution. This dif- 
ference I attribute to the differences in the ftatc of 
the water with refpedl: to the air contained in it ; . 
for fometiraes it had flood longer than at other 
times before I, made xifc of it,. I alfo ufed diftilled 
water, rainwater, and water, out of which the air 
load been pumped, promilcuoufly with rain water, 
l even doubt, not but. that, in-, a certain jftatc of the 
water, there might be no fenfible difference in the 
bulk of the agitated air, and yet at the end of the 
proccls it would cxtinguifli a candle, air being fup- 
plicd from the water in the place of that part of 
the common air which had been ablbrbed,,. 

It is certainly , a little. extraordinary tiiat the very 
lame process Ihoukl la far mend putrid air, as to rc- 
duqe it to the,ftandardof, air in, which caiidks have 
burned out ; andyetth tt itlhould la <ar injure com- 
mon and .wholdlon e alx, as to rccliu e it to abo’.rt 

the 




liu, iimio ii.Hi.ifU’tl : Inil In iJu- I'aci rcrUiIiily Tt' 
air t liamn in conh'-'isu Mi: : o!' i5:i hciiip; 

prcviouiiy iiiluia'a’xl uilh jth!<i:;i!ln!u ;r Jtiiifl', iii 
{Jiw call-, have i»t,cn triuii.llncd i'roni lliu waici: 
to the air. 

To aqvtanlity oi' common air, ilm;? tllminidicil 
by ugifatitni in water, till if cxiinguhlHal ac.imllc, 
I put u plant, hut if tlitl not It) far rcflorc it a-; 
that a candle would burn in it again ; which to 
me appeared not a little extraordinary, as it did 
not fcem to be in a worfc ftato than ah* in which 
caudles had burned out, and wliich had never 
failed to be reftored by the fame means. I had 
no better fuccefe with a quantity of permanent 
■air } which I had colk^fced worn my pump water. 
Indeed thefc experiments were begun before I 
was acquainted with tluit property of nitrous air, 
which makes it fb accurate a mcafurc of the good- 
nefs of otiicr kinds of air ; and it might perliaps 
be ratlier too late in the year wlien I made the 
•cxjtxsrimenta. Having negletfted thefe two jars of 
air, the plants died and putrefied in both of them ; 
•and then I found the air in them both to he higlily 
noxious, and to make no cficrvcfccnce with nitrous 
air, 

I found that a pint of my pump water con- 
tains about one fourth of ani ounce mcafurc of air, 
one half of which was aftervvards abfbrbcd hy 
ihiiuUng in frefli pump water, A candle wouUl 
not burn in the air, hut a moufc lived in it very 
well. Ujxui the whole, it Iccmcd to he in about 
the fame Hate as air in which a candle had burned 
0Uti' 


As 



[ H9 ] 

I once imagined that) by mere <?aghatiott, ait 
might become unfit for refpiration, or at leaft fof 
the burning of candles ; but if this be the calb) 
and the change be produced gradually^ it muft 
require a long time for the purpofe. For on the 
22d of September 1772, I examined a quantity of 
common air, which had been kept in a phial, 
without agitation, from May 1771, and found it 
io be in no refped worfe than frefh air, even by 
the teft of the nitrous air. 

The cryftallization^df nitre makes no fenfibld 
alteration in the air in which the procefs is made. 
For this pitrpofe I diffolved as much nitre as a 
quantity of hot water would contain, and let it 
cool under a receiver* ftanding in water. 

November 6» 1772, a quantity of inflammable 
air,' which^ by long keeping, had come to ex- 
tinguilh flame, I obferved to maell very much like 
common air in which a mixture of iron filings 
and brimftorie had flood. It was not, however, 
quite fo ftrottg, but it was equally noxbus. 

Bifinuth and nickel are diflblved in the marine 
acid with the application of a confidetable degree 
of heat ; but little or no air is got from either of 
them ; but, what I thought a little remarkable, 
both of them fmelled Very much like Harrowgate 
water. This fmeli 1 have met with feveral times ' 
in the courfc of my experiments, and in procelfes 
very different from one another. 

As I g^snerally made ulb of mice in the ex- 
periments which, relate to refpiration, and Ibme 
pcrfons may chufe to repeat them after me, and 
purfue them farther than I have dotre 1 it may be 
Vol.LXIL Kk of 
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of life to them to be informeef, that I kept them' 
without any difficulty in glafs receivers, open at 
the top and hottorn, and having a quantity of 
paper, or tow^ in the inffdc, which IhouUl be 
changed every three or four days; when it will 
be raoft conveiHon.t allb to change the vcfibl, and 
walh it. But they muff .bc kept in a prettv exaft 
temperature, for. either much heat or much cold 
kills them prcfently. The place iu which I have 
generally kept them is’ a melf over the kitchia 
ffre place, .where, as it is ufual in Yorkffiirc, the 
fire never goes, out; fo tha^the heat varies very 
liittle;audT fliid it to be at a.medium about 70 
degrees of Fahrenheit’s thcn^opactcr. When they 
Ealb'ceh mi^de to pafs dhroogh the water,. as they 
noccffariljft maft’ be, iu order to a change of air, 
they require, ami will bear a very courHlorahlc de- 
gree of hear, to warm and dry them.. 

I found,, to my great fui*prize» ,in.,tl» cou;fc of 
thefe experiments,,, that mice wUl live intircly 

without water.;, , for though. I Jiave kept fame of, 

th^m for three or four months,. ai?d have offered 
tlp^ Wftdf fcvcral times,, they would never taffc 
it ij ,ye^ they, continued iti peifcii. health atul , 
vigo.nf* YT^o, ; or three of thw will Jive very 
peaceably .yfageih^^ vcflbli thought 

Had one liittynce of ipne moiifc tearing another 
sdmoff in pieces, , thouglf there, was plenty of 
j^roviTions for both of them.. 

: "[Ith. which the principal of 

tfi 3 ^jgr«feoni|. experiments were made is excecdf 
mW MbH,* .tind,,che»in. , ,,The di^stwhig,' annexed' 

tt,vii#"of eveiy’tbmg that, is 
moff-lmpdfttttit iiidt. • 
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' A IS an' tiblong trough, about eight inches 
6eep, kept nearly full of water, and B, B are jairs 
Handing in it, about ten inches long, and two and 
a half wide } fuch as I have generallj ufed for 
oleArical batteries. 

C, C are flat Hones, fiink about an inch, or half 

an inch, under the water, on which ye'flels of any 
kind may be conveniently placed, durihg a courfe 
of experiments. ' : 

D, D are pots nearly full of water, in whicft 
jars or phials, containing any kind of air, to which' 
plants or any other fubHances may be expofed, 
and having their mouths immerfed in water ; fo 
that the air in the irtfide can have no communication 
with the external air. 

• ' E is a fraall glafs veffd, of a convenient fiae for 
putting a mouife into v^^hoie-, 

fomenefs Of any khfd bf ah tliaf it .hiay “COiit^aia. 

F is a cylindrical ^lafs vfefTeh^lve* inched in length*' 
and one in diameter. Very prdpor i^r trying Whe^, 
ther any kind of ah will adihit a candle to burn 
m it. For this puirppfe a bit' Of wax 'candl^ 
tnay he faHened ' to thi bnd; ot a W'lre', ti, ahd, 
turned up in fuch a itO be let down into 

die veflei with thie flame tipwards. The veffet 
Hiould be kept carefully covered till the moment' 
that the candle is admitted to it. In this manner, 
I have frequently extinguifhfcd a candle 
twenty times in one' of thefe vefiels full, of aSir, 
ihough it is irapoflible to dip the 'bandlO into it, 
illthout giving'the extbriia!' ^f'ati*bpp’6tli\inity of 
4liixkig vnth h, iiaore'or 

Kkz lir 
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I is a funnel of glafs or tin, which is necefiary 
for transferring air into vcflbis which have narrow 
mouths. 

K is a glafs fyphon, which is very nicfnl for 
iJrawing air out of u veficl which hay its mouth 
immcrieil in water, aiul thereby railing the water 
to whatever height may be niofl convenient. I do 
not think it by any means faf'e to depend ujxjn a 
valve at the top of a vcifel, whicli Dr. Hales very 
often made ufc of j for, fincc my firn: difippoiut- 
incnts, I have never thought the communicatloit 
between the external and internal air fufficicntly 
cut ofti unlcfs glafs, or a body of water, or, in 
ibtnc cafes, quickfdvor, have intervened between 

tobacco-pipe luted to the 
'tKfe jefind of this wipe I fometimes faften- 
ed a llaccid bladder, in order, tp receive the air dif* 
charged /from in the bap- 

^owly, I com- 
ld'*;WfPi!t»^;i8hf-of the j>ipc under 

its mouth 
the new 

^"tfWltlferation from the 

M is a %al| phtk! cootamihg feme mixture tliat 
will geneiate aif, litis air paTica llirough a bent 
glafs tube iufcitadNiibto the cork at one end, and 
going under the edge of the jar N at the other i 
t|ie jar being placed with part of its mouth prf| 
beyond the flat ftoncs C C for tlrat pur* 
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AN APPENDIX, 


Containing an account of fome experiments 
made by Mr, Hey, which prove that there 
is »o oil of vitriol in water impregnated 
with fixed air extrafted from chalk by oil 
of vitriol ; and alfb a letter from Mr. Hey, to 
Dr. Prieftley, concerning the effedts of 
fixed air applied by way of clyfter. 

Experiments to prove that there is no 

oil. OF VITRIOL IN WATER IMPBEONATED 

WITH FIXED Air. 

It having been fuggefted, that air arifing from 
a fermenting mixture of clialk and oil of vitriol 
might carry up with it a fmall portion of the 
vitriolic acid, rendered volatile by the ad of fer- 
mentation ; I made the following experiments, in 
order to difeover whether the acidulous tafte, 
which water impregnated with fuch air affords, 
was owing to the prcfcncc of any acid, or only to 
the fixed air it had abforbed. 

Experiment I. 

I mixed a tea-fpoonful of. fyrup of violets witb 
an ounce of diftilled water, faturated with fixed 
air procured from chalk by means of the vitriolic, 
aejid t but neither upon, the firft mixture, nor after 

a ■ landing, 
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{landing 24 hours, was the colour of the fyrup at 
all changed, except hy its limple dilution. 

Experiment II. 

A portion of tlic fame diftillcd water, unhn** 
pregnared with fixed air, was mixed with the 
fyrup ill the fame proportion : not the Icaft tliffcr- 
cncc in colour could be perceived betwixt thi# 
and the above 'mentioned mixture. 

Experiment III* 

One drop of oil of vitriol being mixed with a 
•pint of the fame diftillcd water, an ounce of this 
water was mixed with a-tea-fpoontul of the {ynip. 
This mixture was very diftinguifliable in colour 
from the two former, haying a purplilh call, which 
tiic others wanted. 

Experiment IV. 

The diftillcd water impregnated witli lb ftnall .a 
quantity of vitriolic acid having a more agreeable 
tafte than when alone, and yet manifcfting the 
prefence of an acid by means of the lyrup of vio- 
lets ; I fubjeded it to fome other tefts of acidity. 
It formed curds when agitated witli Ibap, latlicred 
with difficulty, and irety^ impcrfctftly } but not the 
ieaft ebullition could be difeovered upon dropping in 
foirit of fal ammoniac, or Iblution of lalt of tartar, 
4 ;hcmghT had taken care to render the tatter free 
ifitomcaulUcity by iipj^teg it 
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Experiment V. 

The dift tiled water faturated with fixed air neither 
efferv:fced, norfliewed any clouds, when mixed with 
the fixed or volatile alkali. 

Experiment VI. 

No curd tvas formed by pouring this water upon 
an equal quaiitity of iiiiik, and boiling them toge- 
ther. 


Experiment .VII. . 

When agitated with foap, this water produced 
curds, and lathered with fonie difficulty j but not lb 
much as the dillilled water mixed with vitriolic acid 
in the very fmall proportion above mentioned, I'hc 
llime diftilled water without any ' impregnation of 
fixed air lathered with foap without the leaft previous 
curdling. River water, and a pleafimt pump water 
not remarkably hard, w'cre compared with thefe. 
The former produced curds before it lathered, but 
not quite in fo great a quantity as the diftilled water 
impregnated with fixed air; the latter caufed a 
ftronger curd than any of the others above-men- 
tioned. 


Experiment VIIL 

Apprehending that the fixed air in the diiiincd 
water occafioned the coagulation, Of feparation of 
the oil^ part of the fbap, only deftroying the 
caufticity of the Imvium^ and thereby rendering the 

K k 4 union 
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wnion lefs peifc*5t betwixt that and the tallow, and 
not by the prclcncu of any acid ; 1 impregnated a 
frefli }iiirccl of the fiimc dtlHlled water with fixed 
air, which had palled throtigh half a yard of a wide 
barometer tube filled with fait t»f tartar j but this 
water caulcd the lame curdling with foap as the former 
had done, and appeared in c\'try refpeit to be exactly 
the lame. 


Experiment IX, 

Diftilled water liituratcd with fixed air formed a 
• white cloud and precipitation, upon biing mixed 
with afolution of faccbanim Jaturnu I foiind likc*- 

wife, that fixed air, after palling tbrouj^h tlic tube 
filled with alkaline lak, upon being let into a phial 
containing a folution of the metallic (alt in difiilkd 
water, caulcd a pcrfcel ieparation <»f the lead, in fin-m 
of a white powder; lor the water, after this precipi- 
tation, lh<‘wcd no clouiJincls u|x>n a iVclh mixture of 
tlic fublbnces which had before rendered it opaque. 


A Letter 
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A Letter from Mr. Hey to Dr. Priestley, con- 
cerning the EiFefts of fixed Air applied by way 
of Clyfler. 

Leeds, Feb. i5tb, 1772. 

Reverend Sir, 

Having lately experienced the good efFeds of 
fixed air in a putrid fever, applied in a manner, I 
believe, not heretofore made life of, I thought it 
■proper to inform you of the agreeable event, as 
the method of applying this powerful corredtor 
of putrefaftion took its rife principally from your 
obfcrvations and experiments on fadtitious air; 
and now, at your requeft, I fend the particulars 
of the cafe 1 mentioned to you, as far as concerns 
the adminiftration of this remedy. 

January 8, 1772, Mr. Lightbowne, a young 
gentleman who lives with me, was feized with a 
fever, which, after continuing about ten days, 
began to be attended with thofe fymptoms that 
indicate a putrefeent Rate of the fluids. 

1 8th, His tongue was black in the morning 
when i firft vifited him, but the blacknefs went 
off in the day-time upon drinking ; He had begun 
to doze much the preceding day, and now he took 
little notice of thofe that were about him : His 
belly was loofe, and had been fo for feme days ; 
his pulfe beat no ftrokes in a minute, and was 
rather low ; he was ordered to take twenty five 
grains of Peruvian bark with five of tofmentill 
root in powder every four hours, and to ufe red 
wine and water cold as his common drink, 
Vol.LXII. LI 19th, 
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19th, I was called to villt him early in the 
morning, on account of a bleeding at the nolts 
which had come on: he lull about eight ounces 
of blood, which was of a loole texture : the 
haemorrhage was fupprefled, thovigh nor without 
fome difficulty, by means of tents made of ll^ft 
lint, dipped in cold water Ihongly itnprcp,Jiated 
with tinflure of iron, svlii<'!i were intnuluced 
within the iroftrils quite tlirough to their pollerior 
apertures; a method whicli has never yet failed 
me in like cafes. His tongue was now covered 
with a thick black pellicle, which was not di- 
niinifhcd by drinking ; his tecfli were furred with 
the fame kind of fordid matter, anti even the rof)f 
of his mouth and fauces W'crc not free tVoin it : 
his loofenefs and ftupor continued, ainl ho was 
almoft inceffantly muttering to hlmfclf: he totik 
this day a fcriiplc of the Peruviatt bark with ten 
grains of tormentill every two or three hours : 
a jftarch clyftcr containing a drachm of the com- 
pound powder of bole, without opium, was given 
morning and evening : a window was let open in 
his room, though it was a Icverc frolf, and the 
floor was frequently fnrinklcd with vinegar. 

aoth. He continued nearly in t!ic fume flare : 
when rouased from his dozing, he generally gave 
a fenfiblc anfwcr to the qucflions uiked him ; but 
he immediately relapfcd, and repeated his mutter- 
ing. His fkin was dry, and harffi, hut without 
ptecliia, lie fbmetimes voided his urine atui 
fi^ces into the bed, but generally had fenfe enough 
tet idkfor the bed-pan: as he now naufeated the 
hark in fubflance, it was exchanged Huxhanefa 

■ ' 'tmdurc. 
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tinfture, of which he took a table-fpoonful every 
two hours in a cup full of cold water : he drank 
fometimcs a little of the tindture of rofes, but 
his common -liquors were red wine and water, or 
rice water and brandy acidulated with elixir of 
vitriol : before drinking, he was commonly requeft- 
ed to rinfe his mouth with water to which a little 
honey and vinegar had been added. His loofenefs 
rather increafed, and the ftools were watery, 
black, and foetid : It was judged neceffary to mo- 
derate this difeharge, which ieemed to fink him, 
by mixing a drachm of the thefmea Andromachi 
with each clyftcr. 

3 1 ft. The fame putrid lymptoms remained, and 
a fubfultus tendmum came on : his ftools were more 
foetid ; and fo hot, that the nurfe affured me ftie 
could not apply her hand to the bed-pan, imme- 
diately after they were difcharged, without feeling 
pain on this account : The medicine and clyfters 
were repeated. 

Refleding upon the difagreeable neceffity we 
feemed to lie under of confining this putrid matter 
in the inteftines, left the evacuation ihould deftroy 
the vis vittff before there was time to corred its 
bad quality, and overcome its bad effeds, by the 
means we were ufing ; I confidered, that, if this 
putrid ferment could be more immediately cor- 
reded, a ftop would probably be put to the flux, 
which feemed to arife from, or at leaft to be en* 
creaied by it j and the fames, of the difeafe would 
likewife be in a great meafure removed, I thought 
nothing was ifb likely to effed this, as the intro- 
dudion of fixed air into the alimentary canal, 

L 1 2 which, 
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which, from the experimenf.;; of Dr. iVIachritle, nml 
thofl' you have made fuuv his pubricati<'«, appears; 
to be the moil powcrbil comrtur of putrtd'adioii 
hitherto known. I rccolledvd what you hud rec<fin- 
menclcd to me :w tleferving to be tried in putrid dii- 
cafes, 1 mean, the injediun of this kind of air by 
way of dyfler, and judged that in the, prcfenl caf'. 
fuch a method wtes clearly ittdicaled. 

The next morning I mentioned niy refledion.'s to 
Dr. Ilird .and Dr. Crowthcr, wIkj kindly attended 
this young gentleman at my reqocd, and pnipolal 
the following mctliod of treatment, which,, with 
their approbation, was immediately entered upon. 
We firft gave him five grains of ipecacoanha. to 
evacuate in the moft cafy raattner part of the putt id 
coiluvles: he was then allowed to tlrink freedy of 
briik orange-wine, which ('ontained a good deal ot 
fixed air, yet hatl not loll its I'wcetnel.s : the iIiH'lurc 
of bark wa.s continued as Iwforoi and the water, 
which he drank along with it, was impregnated 
with fixed air from the atmoipherc of a large vat of 
fermentiog wort, in the manner I had leutnetl from 
you : inftead of the aftringenr, air alone was injeded, 
colledcd from a Icrmenting mixture of chalk and oil 
vitriol i lie drank a bottle of orange-wine in thu 
courlc of this day, but refit fed any other liquor ex- 
cept water anct his luedicine t two bladders titU of 
air were thrown up in the afternoon, 

33d. Ills fioob werd lefs Ifcquenti. their heat 
likewile and peculiar Jater wctc confidcrably dimi- 
pifihed:: his muttering was much abated, and the 
Jm 0 (ts jeni^mm had left him, Fiading that part 
# was n^e^led when, given alitadder ia 
. the 
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the ufual way, I contrived a method of injeding it 
which was not fo liable to this inconvenience. I 
took the flexible tube of that inftrument which is 
ufed for throwing up the fume of tobacco, and tied 
a fmall bladder to the end of it that is conneded 
with the box made for receiving the tobacco, which 
I had previoufly taken off from the tube : I then put 
Ibme bits of chalk into a fix ounce phial until it was 
half filled ; upon thefe I poured fuch a quantity of 
oil of vitriol as I thought capable of faturating the- 
chalk, and immediately tied the bladder, which I 
had fixed to the tube, round the neck of the phial ; 
the clyfter pipe, which was fattened to the other end 
of the tube, was introduced into the mm before the 
oil of vitriol was poured upon the chalk. By this 
method’ the air patted gradually into the inteftines 
as it was generated ; the rejedion of it was in a great, 
meafure prevented i and the inconvenience of keep- 
ing the patient uncovered' during the operation was- 
avoided. 

24th, He was fo much better, that there feemed 
to be no ncceffity for repeating the clyfters: the 
other means vvere continued; The window of his. 
room was now kept fhut.. 

25th, All the fymptotus of putrefcency had left 
him X hi§ tongue and teeth were clean ; there re- 
mained no unnatural blacknefs oifcctor in his ftools,. 
^yhich had now regained their proper oonfiftepce jt 
his dozing and rnuttering were gone off; and the 
difagreeable odour, of his breath and .perfpiration was 
rio longer .perceived, He!tofliky,nowrifhmcnt to-day,, 
vvith pleafore t and,, in. the afternoon, fat up an. hour/ 
itthfeW ' ■ ■ " . 

His 
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Hi!? fever, however, did not immediately leave 
himj but this we atlnbiucd to his havitij; caught cold 
front being incautlmilly uncovered, when tlte win- 
dow was open, and tite weather extremely levcrc j for 
a cough, which had troubled him in ibme degree 
from the beginning, incrcakd, ami he became like- 
wife very hoarfc ior feveral day*'', his pulfc, at the 
lame time, growing quicker : but theie com|)Iaints 
alfo went oifl and he recovered, without any return 
of the bad fymtoms above-mentioned. 

I am, Reverend €ir, 

Your obliged humble fervant, 

W™ Hey. 


OiStobera^, 177a, 

Fevers of the putrid kind have been fo rare in this 
town, and in its neighbourhood, fince the com- 
mencement of the prelcnt year, that I have not had 
an opportunity of trying a^n the effe^s of fixesd air, 
l^en by way of clyfter, in any cafe exactly iimilar 
10 Mr. tfightbowne*«. I have twice given water fa- 
turated with fixed air in a fever of the putrefeent 
kind, and it agreed veiy well with the patients. 
To one of them the aerial clyfters were adminifltcd, 
Ott acjsount of a loofenefs, which attended the fever, 
thouib the ilools Were not black, nor ren^kahty 
hot.orfeKid, ■■ ■' 

Thefe 
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Thefe clyfters did not remove the loofenefs, though 
there was often a greater interval than ufual betwixt 
the evacuations, after the injeflion of them. The 
patient never complained of any uneafy diftention of 
the belly from the air thrown up, which, indeed, is 
not to be wondered at, coufidering how readily this 
kind of air is abforbed by aqueous and other fluids, 
for which fufiScient time was given, by the gradual 
manner of injedling it. Both thofe patients recovered, 
though the ufe of fixed air did not produce a crifis 
before the period on which fuch fevers ufually ter- 
minate. They had neither of them the opportunity 
of drinking fuch wine as Mr. Lightbowne took after 
the ufe of fixed air was entered \rpon ; and this, pro- 
bably, was fome difadvantage to them. 

I find the methods of procuring fixed air, and im- 
pregnating water with it, whichyou have publifiied, 
■arc preferable to thofe I made ufe of in Mr. Light- 
bowne’s cafe. 

Tiic flexible tube ufed for conveying the fume of 
tobacco into the inteftines, I find to be a very con- 
venient infirument in this cafe, by the method be- 
fore-mentioned (only adding water to the chalk, be- 
fore .the oil of vitriol is inffillcd, as you dlreft) ; the 
injection of air may be continued at pleafure, without 
,aijy other inconvenience to the patient, than what 
may artfe from his continuing in one pofition during 
the operation, winch fearcely deferves to be men- 
tioned,, or from the continuance of the clyftcr-pipc 
within the anus, wltich is but trifling, if it be not 
lhakeu much, or pufiied agjiinft the rc£lum. 

When I faid in my letter, that fixed jiir appeared 
to bo the greatcll corrcilor of putrefadion hitherto 
LI 4 known, 
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known, your ^ihiUifophical rcfcarclu's bail ntJt then 
niatlc you aajU.iinU'd with that moll ivm.ukahly an- 
tiieptic prttperty oC nitron;! air. Sit.ec you lavtniivd 
me with n view of Come aiioniiliin.’ piajuf. of thi-, I 
havecouceival liojus, that this kiiu! t>l air may !i!w- 
vvii'e be applied metlicinally to j;rcat aihaut 

w. n. 

A Coni;Kc."riox. 

(Tpon rc-c?c!imiuin,'5 Dr. Hulc'".: ;u".'otnU' oi' hi' 
experiments to meafurc th« dimlnuiiou of iilr hv rt - 
fpiration (Statical KfliiysjVal.l. p. 238, 4ii\ edition), 
1 find an error of the paTs, of ' for ; fi) tint tlje 
cruninutionofairhy reipiratitai, \i'i'y x.irioU'S, 

is, I believe, always c(Mifider:ib!y Jeis than l;y putre- 
failiun, or fevcral other caulb of cliniinuliun. lJut 
thpufjt 1 h^Vi^^incntioned this dimitnition as equal to 
fcvjeV^it bt:ll^s,,';nptW matcriul (lepeud'! upon it; 
thbqijifility of the air thus truniniflu’d beiii)’;, in all 
feed's, I pij nqtwUhflanding the cutili; of in- 

have obferved^ in this and other 
dim in ul ion) be 

gfea%^|®i|Jf4d ftippofed. 

, ^ I mangtfhdeavoijr to incafure the <juafttity (.jf the 
puuimitio^* of ait by rdi>iiation, as 1 did that hy 
fithbr cAufes $ bkauft* 1 imagined that it itad been 
done futfieicntly by otIkTs, and Specially by Dr. 
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Ueceivcd November 29, 1771. 


XX. All Effay on the periodical Appearing 
and Difappearing of certain Birds^ at 
different Times of the Year* In a Letter . 
from the Honourable Dain€S Barrington, 
Vice-Pref R* S* to William Watfbn, 
M, D. F. R, R* 

Dear Sir, 

April j, 9, 301 A SI know, from fbtne convert 
ay 14, 177a. ation we have had on this bead, 
tiiat you confider the migration of birds as a very 
interefting point in natural hiftory, I fend you the 
following reflexions on this fubjeX as they have oc- 
curred to me upon looking into moft of the orni- 
thologifts who have written on this queHion, 

Jt will be firfl: neceflary in the prefent, as in all 
other difputes, to define the terms on which the 
controverfy arifes. I therefore premife that I mean 
by the word Migration, a periodical paffage by a 
whole foecies of birds acrols a confiderablc extent of 
ksL, . . ^ 

I do not mean therefore to deny that a bird, or 
birds, may poffibly fly now and then from Dover to 
Vox.LXir. M m Calais, 



[ m 3 

Calais, from Gibraltar to Tangier, or any other fucU 
narrow ftrait, as the opjioiito cuafts are clearly within 
the bird’s ken, ami the padage is no incjre adventurous 
than acrofs a large frcdi water lake. 

I as little mean todejiy that there may he a ixni- 
odical flitting of certain birds Irom one part of a con- 
tincat to another ; the Royfton Crvrw, and Rock 
Gozd, furniih inftanccs of fuch a regular mi- 
gration. 

What I mean chilly to contend therefore is, tliat 
it feems to be highly improbable, birds dtouid, at 
certain feafons, traverfe large traits of Tea, or rather 
ocean, wthout leaving any of the fame fpccics be- 
hind, but the iick or wounded. 

As this litigated point can only receive a fatisfadtorf 
decifion from very accurate obfervations, all preceding 
naturalifts,. from Ariftotlc to Ray, have ij'Kjken with 
much doubt concerning it. 

Soon after the appearance of Monf. Adanfon’i 
voyage to Senegal however, Mr. Collinfon firft, in 
the rhildbphical TranfaiSttons and after him the 
moft eminent ornithologists of Europe, feem to 
have coniidered this traveller’s having caught lour 
Btrtopean Swallows on the 6th of Odober, not 
fsc from the Afrit^n ctmll, as & dcciitve proof, 
that the domnion^ when they difappear 

in £nN;||iei malie ibr Afrka during the winter, and 
feturh 2tga!6 Wi^s in thefpring. 

It is therefore highly incumbent upon me, who 
profefs that I am by no means fatisfied with the ac- 
eoant^ given by Monf. Adanfon of thefe Europeaa 

' ■'* Firt K. 1760, p. it f«|, ; ; y ■ 

fwallowi. 
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^iwallows, to enter into a very minute difcufljon of 
what may, or may not, be inferred from his obfer- 
vation according to his own narrative. 

I jfhall firft however confider the general ' argu- 
ments, from which it is fuppofed that birds of pailage 
periodically traverfe oceans, which indeed may be 
alinoft reduced to this Angle one, *viz. we fee certain 
birds in particular feafons, and afterwards we fee 
them not ; from v&hich data it is at once inferred, 
that the caufe of their difappearance is, that they 
have crofTed large tranks of fea. 

The obvious anfwcr to this is, that no well-attefted 
inftances can be produced of fuch a migration, as I 
fhall endeavour to flacw hereafter } but befides this 
convincing negative proof, there are not others want- 
ing. 

Thofe who fend birds periodically acrofs the fea, 
being prefled with the very obvious anfwer I have 
before fuggefted, have recourfe to two Ihppofitions; 
by which they would account for their not being 
obferved by feamen during their paflage. 

The firft is, that they rife fo high in the air that 
they become invifible * j but unfortunately the rifing 
to this eKtraordinary height, or the falling from it, is 
equally deftitute of any ocular proof, as the birds 
being fecn during their paflage. 

I have indeed converfed with ibme people»' who 
-conceive they have loft fight of birds by their per- 
psndiouUr flight , I muft own, howev«,.th.t I have 

* It u vwAl kaovm that fbm« orftitHologifts have even fop- 
pofed that they leave our attnofphere for that of the Moon. See 
Harl. Mifc. Vol. II. p. 561. 

M m 2 


always 
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always fuppofed them to be fljort-fighted, as I never 
loft the fight of a bird inyfclf, but from its hori*ont.il. 
diftance, and I doubt nuich whether any bird was 
ewer ihtn. to rife to a, greater Iteighc tinm perhaps 
twice that of St. Paul's crois *. 

There feems to be but one raeiiiod indeed, by 
which the heiglit of a bird in the air may. be efti- 
mated i which is, by comparing its apparent fize with 
its known one, when very near us j and it need not 
be faid that method of calculating, mull depend 
entirely upon the fight of the obferver,. who, if he 
happens not to fee oqeds well at a diftance, will very, 
foon fttppofe the bird to be left in the clomls. 

There is alfo another objection to the hyjHJthcfis 
of birds palfing feas at fuch an extraordinary height, 
arifing from tlie known rarefadion of the air, which 
may ooffibly be inconvenient for refpiration, as well . 
as flight; and if this was not really the cafe, one 
feiould fuppofe that birds would frequently rife to 
fuch uncommon elevations, when they, had no oc*«- 
cafion to traverfe. oceans,. 


• WiW geefe fly at the grtitefl height of any hirj I evtr- 
haypened to attend to •, uifi from comparing them with rookt), 
wn&h ! have frequently looked at, when peiched <»n the crolVof 
St, Paul'i, I cannot think that a wiW-goefe wa« ever dlmirtiflicd, 
to my fight at teaft, more than he would be at twice the height 


of SjaPsyffi.w.., 
forhu fnir,'tjhhtthi 


7t ^ yard#, Mr. Hunter, K. &. S. Tn 
Idh hath appeared to him aa the hichril 
flier, ii a finaS etj^o oh ihd confinca of Spain and Portufsai, 
which bequeoM high rocki. Mr. Hunier hath firft feen ihU 
fpeci« of eagle front the bottom Of a mountain, and followed ft 
to the top, when the bird hath rifen fo high at to anaear lef» 

SteiuLfelt/K* ’i* bottom. Mr. Hunter haweveriwldi, that 
hrIlill'lKil htSf thi cry, and diftiitfpiiir th* bird/ 

■■ The 
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The Scotch Ptarmigan’ frequents the. highefl:' 
ground of any Britifb; bird,, and he takes but very 
(hort flights. 

But it is alfo urged by feme, that the reafon why 
feamen do not regularly fee the migration of birds, is ■ 
becaufe. they choofe the night, and not the day, foe 
the f^affage *. , . 

Now though it may be allowed, that poffibly birds • 
may crofs from the coaft of Holland to the Eaftern. 
coaft of England (for example) during a long night, yett 
it muftbe dark , nearly as long.a8.it is within the Ardic • 
circle to afford time for a bird to pafs from the Line-' 
to. many parts of Europe, which Monf. de Buffoni 
calculates, may be. done, in about eight' or. nine 
days -f,. 

If the paffage happened in half the nights of the • 
year, which have the benefftof moonlight, the birds' 
would be di'fcovcred by the failors almoft as well aS' 
in the day time j to which I' muff add tH'at federal 
fuppofed birds of paffage (the Fieldfare in particukr)-! 
always call when on. their flight, fo that the feamen ’ 
muff be deaf as weU' as blind, if fuch. flocks. of birds 
cfcape their notice.. ■ > . 

Other objedions however remain to |hls hyfip* 
fliefistff a paffage- during the night,. , 

*’Mk. Catefty foppofts that they may thus pafs in. this piaj|ii)t< 
tiroc^ to avoid h«rds of prey. ,?bil. Tranf. Abr.,VpI.,,liE,,plp 87 ,,.i 
But are not owls thenftirring ? ‘ j * ihju 

On the otber hand, if tK^ migrate in' thif’aay 
hawks, and other birds of prey, muil ’ be very bad fpdafinen' not 
to attend (like Arabs) tbefe lame and pedpdwal caravans. . 

t, In the preface to tbe iirff ^vflorae of bis lately p^iflifdi .! 
Ornithology, ?• sav ' 

Ninety^*- 
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Moft birds not only^ deep during the night, hut 
are as much incapucitatcd from diftinguiflung ob- 
jcds well as we arc, hi the ahlcncc of the fnn : ii 
is therefore Inconceivable that tijcv flvniUl chooie 
owl-light for fuch a dilbnt journey. 

Bcfidcs this, the Kaftcrn coaf^ «{“ Bngland, to whU h 
birds of paflage mull nccdlhrily firil conic I'roin the 
continent, hath many light- houies upon it} they 
would therefore, in a dark night, itntnediatcly tnakc 
for fuch an objed, and deftroy themfcives by H> ing 
with violence againft it, as is well known to every 
bat-fowler. 

Having endeavoured to anfwcr thefc two fup- 
isofitions, by which it ii contended that birds of 
paBage may eCcepe db&mtion in their Hight^ ! 
fhall now confider all the inftanccs ! have been able 
to meet with of any birds being adually feen whillfc 
they were croillng any extent of fea, though 1 
might give a very flhort refutation to them, by in- 
filling, that if this was ever experienced, it muft 
happen as confisntly in a iea, which is much navigated, 
«s the return of the iealbns. 

1 cannot do better than to follow thefe according 
<0 chronological order. 

The firfi; in pc^nt of time Is that which is cited 
by'Wilimughby from BelliMi, whofc words arc thus 
cranfiatedf we failed fions Rhodes to 

■« Alexandria!, tnany q^uails fiytng from the North 
** towards the South, were taken in our ihip, whence 
■ ** lam perfuaded that they fhift places) for for* 
♦Mijeriy, when I failed out of the Ifie of Zenit to 
Negropont, in the fpriojg, I h«i oh* 

**■ « ferved 
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** feirv«d quails flying the contrary way to N. and S. 

that they might abide there all fummer, at which. 
« time alfo a great many were taken in the £hip.’' 

Let us now confider what is to be inferred from: 
this citation. 

In the firfl: place, Bellon does not particularize the* 
longitude and' latitude of that part. of the Mediter— 
Iranean,. which he was then croffingj and in his courfe 
from Rhodes to Alexandria, both the iflands of- 
^arpanto and Crete could be at no great diftance : ; 
thefe quails therefore were probably flitting from one; 
ifland of the Mediteranean to another. 

The feme obfervation may be made with regard '■ 
to the quails which he faw between Zant and Negro- 
pont,. as the whole paflTage is crouded with iflands, . 
they' therefore might be oafling from ifland to ifland, 
or headland to ’hdiadtenq, which might very proba- - 
bly lye Eaft aiid Weftj.fq as to occaficm the birds 
flying in a different diredion, from which they .pafled i 
the ^hip before. 

I havj 5 therefore no objedion to this proof of mi- 
gration, if it is only infifted upon to fhew that a quaiji . 
ihifts its ftdion at certain feafons of the - year j but 
cannot admit that it is fair from hence- to argue, that 
theie fcards periodically crofs large trads of fea. . 

Bellon himfclf ftates, that when the birds -fettled 1 
upon the fliip,. they Were. -taken by the firfl: perfon- 
who cltofe to catch thefi^s and -therefcie Act- mull'; 
have been unequal to the. lhoi:t filg|it whksa .'they 
were attempting. , 

'■ ’■ ' ./V, ■' 

* One of the Mi^itSt'ran^aniidls^ds is fapi;K}ie'<[ to haw ob- 
tained its ancient name of Ortygia from.jhenumbcjs of quaill. 
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It is very true that ijuail.'i have been often pitebedi 
tipon as iiitliinc'cs of bird', that acrofs feae, 

beeaufc ilicy arc Icarctly ever Iccu in winter; it iswcU 
known, however, to every Iporuaiiiin, that this bird 
never flies 300 yanis at u tinw, .ii'.d the tail being 
lb ftiort, it is higldy iinpiohahlc they fliould be 
equal to a pafl'agc of any ienglli. 

We find therefore, that quail s, which are com- 
monly fuppofed to leave our ilUnd in the winter, in 
reality retire to the fca coafts, and pick up their food 
amongrt the fca weeds 

I have happened lately to fee a f{K'cimcn of a par* 
licular fpecics of quail, which is ticleribed by Dr. 
Shawf , and is diftingiiiflied froth, the other kinds by 

wanting ihe hindrclaw,- ,, • 

tXt. Shaw atfo that K i» third of paflage. 
Now if quails really migrate from the coaft of Bar- 
hary to Italy, as is commonly lupplcd, whence can 
it haveariicn tliat this reittarl^bk ipecks hath efcaped 
the notice of A!drovandu$» Olma* aod the tHher 
Italian ornithologlfb I 

When jf had juA finiflied what I have here fatd 
with regard to the migration of quails, 1 luive had ait 
^portunky of feeing me fecond volume of Monf. de 
Bu0hn*» ornithology 1 1 where, under tltis article, be 
cont^di that thlf^d leavei Eumpe in winter. 

It !t d|>ain me, therefore, ettltcr to. own 

I am 't»3nv!n(ka hy what this mail ingeniotis and able 
naturalid hath dr to give my reafons why 1 

, V See Br, Zool. Veil. 11, p. aio* ad Ed. otfimvo, 

: ‘ ' V ' Jlill 
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ftlll continue to diffent from the opinion he main- 
tains. 

I'hough M. de Buffbn hath difcuiTcd this point 
very much at large, yet I find only the following 
fads or arguments to be new. 

He firft cites the Memoirs of the Academy of 
Sciences *, for an account given by M. Godeheu of 
quails coming to the ifland of Malta in the month 
of May, and leaving it in September. 

The firft anfwer to this obfervation is, that the 
ifland of Malta is not only near to the coaft of 
Africa, but to feveral of the Mediterranean iflands j 
it therefore amounts to no more than the flitting I 
have before taken notice of •f'. 

Monf. de Buffon fuppofes that a quail only quits 
one latitude for another, in order to meet with a 
perpetual crop on the ground. 

Now can it be fiippofed that there is that difiFerence 
between the harveft on the coaft of Africa, and that 
of the fmall quantity of grain which grows on the 
rocky ifland of Malta, that it becomes inconvenient 
to the bird to ftay in Africa as foon as May fets in j 
and neceftary, on the other hand, to continue in 
Malta from May till September. 

Monf. de Bu:fe>n then fuppofes that quails make 
their paflage in the night, as well as conceives them 
to be of a remarkably warm temperature and fays 

* Tom. Ill, p. gi and 9 a. 

t Both Monf. de Godeheu and M. dc Bufibn fcem to, ^conceive 
that the ^qatl fhould fly in the fame diredtiDn the wln3 blows ; 
but birds on the wing from point to point, which ai;e at a confi- 
derable difliance, fly againfl: the wM». as their plumage is other- 
wife ruffled. 

X As this is given for a reafon why the African quails migrate 
Northward ; Q. what is to become of the Icelandw quails dur- 
ing thefummer? 

VoL, LXII. N n that 



[ 274 ] 

that “ (i.Wi'iI rcmtnc imc Cuilh\" is in every <'ne‘a 
mouth 

Now in tlic full pI.'.CT their migritlinn »htiin;» the 
night, is contrary to HclonV accotinr, wlikh »io 
Buflfon lb nuuh reties upott, wito cxprclly fty.s, th.it 
the birds wcic caught in the tiay time -f'. 

In the next place, I upprchcml that “ tLiiul 
** me cailh','’ alludes to the r*cry rcmatk.thlc (ii- 
laciourncfs of this bird, and not to the conll.mc heat 
ot its body. 

Monf. tie HufTon then ohferves, that if quails are 
kept in a ca^e, they arc remarkably unpatient of 
confinement in the autumn and fpring, wlu me 
he infers that they theri want to migrate f s he alio add!>, 
in the fame petiw, that this uneaunefs begins an hour 
before the fun rifes, and that it continues all the night. 

This great natundifi: doe*.- not fiatc this obfervatiou 
as having been made by himfclf, and it kerns upon 
the face of it to be a very extraordinary one. 

■* AH bird* indeed are warmer by ft ur degrers rhan fithcr ani- 
mals. Stc r«ine ingenious thermnmeuical cxjcrfnicn's by bh. 
Martino/' Aberdeen, Kdinb. 1771, laniw, 
t Upon looking a Iccoiid time i«lo BrliJO, he does nol indepii 
fiate whether it was in the d.ty or the niglit i but if it h.id hap- 
Mned In the latter, this traveller and ornirhologHi trudd not well 
have omitted fuch a circiimdaiUT, Br fide* this, he meniiom in 
what diredhhti'tlM quads were Hying, which he could not have 
di/cerntd in the nielu. 

t it may alfo irTfe from UU» hird'i. being of fo q«atfpl/’om« a 
difpofiiion, and eonfeqtipntly mott likely to figbl with »ti (cUow 
prifoncra when they are ail in greatcii vigour aU«r moulting, and 
00 the return of the fjxing. 

. M. de Buifou nilows that they will fight for a grain of mittr^ 
ind,)l4df» ** car parmi lea animnux U faut hr fujet reel pour ie 
battre;** M, dc Buffen hath imtf hetn iti a ecickpit, , < 

'No 
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No one (at leaft with us) ever keeps quails in a 
cage except the poulterers, who always fell them as 
fait as they arc fat, and confequently can give no 
account of what happens to them during fo long an 
imprifonment as this obfervation neceflkrily implies. 

No fuch remarkable uneafiincfs hath ever been at- 
tended to in any other fuppoled bird of palTage 
during its confinement j but, allowing the facS to be 
as M. de BufFon flutes, he bimfelf fuppHes us with 
the real caufe of this impatience. 

He aflerts, that quails conftantly moult twice * a 
year, <u/a. at the clofe both of fummer and winter j 
whence it follows, that the bird, in autumn and 
the fpring, muft be in full vigour upon its re- 
covery from this periodical iilnefs : it can therefore as 
little brook confinement, as the phyfician’s patient 
upon the return of health after illncfs. 

Thus much I have thought it necelTary to fay, in 
anfwer to M. de Buffbn, who dum errat, docet,” 
who fcarcely ever argues ill but when he is mifinformed 
as to fails, and who often, from ftrength of under- 
flanding, difbelieves fuch intelligence as might impofe 
upon a naturalift of lefs acutenefs and penetration. 

* I have often heard that certain birds moult twice a year, feme 
of which I have kept myfclf without their changing ihcir fea- 
thers more than once, 

T fhouid fuppofu that this notion arifes from fomc birds not 
moulting regularly in the autumn every year 5 and when the 
change takes place in the following fpring, they very commonly 
die : I can fcarccly think that many of them are equal to two 
illncffes of fo long a continuance, which are conftantly to return 
within twelvemonths. 

I Ihould therefore rather account for the extraordinary brifle- 
nefs of a quail in autumn and the fpring, from its recovery alter 
moulting in the former, and from the known cfteiSts of the fpring 
(iS to molt animals in the latter. 

N n 2 The 
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The next infl.incf* of a Inni heing cjuij’jit at ,hjv 
({ iilnntc iVom I.itul, in Sir Hun. yK,):uJc’,‘i vnyaiv to 
Ininaiu.i, who iiij'!', that a lark vva'i taken in rhi- fhip 
40 leagues I'rom the ihove : this tiimSurc w.i'- wr- 
tainly an luillnlunate hiiil, ioiaii o’lt to Ua l*y a 
itrong witul in Hying I rum heaillam! to hcaHi.tini, .iS 
no one luppafcs the Ikylark to he a liiul ol' pallage. 

The kune anfwcr may he given to a yclkHV-li iin- 
mcr's iuttling upon MjHekpiiirs Hiip in the cniiance 
of the Mediterranean, with thia vliticrcncc, that 
either the European or Alnean coad mull liuvc teen 
much nearer than 40 leagues ♦. 

The next (a^l to bo conridercd h what U jnen- 
tioned in a letter of Mr, Peter ColUnlbn’s, printed in 
the Philofopkcal Ttanfadlions f , 

Pie there fays, “ That Sir Cliarks Wager had 
frequently infonned him, tlt.u iji one of hi , 
•“ voyages home in the fpring as he cnine imo linmd- 
« ings in our channel, tiiat a great Hock of Iwallows 
** almoft: covered his rigging, that they were nearly 
“ fpent and familhed, and were only feathers and 
“ bones 5 hut Ix’ing ictruitcd by a night's rcH, they 
“ t(X)k their flight iti the nunning.” 

The firfl: anlwer to thk Is, that if thclc were hints 
Which had croflijii large traits of fea itt their periotli- 
«al migratiom, the fame aaiiknt muft happcti eter- 
nally, both if» the Iptuig and auumin, which U not 
howevtfr pretended by any one. 

In the next place, the {‘walhnvj are dated to he 
Jpent lH)th hy famine and fatigue j and how were 
ifei^ to procure any Hies or other lulieuaucc on the 

** See HiffclqniA's Travel*, in pilflc, 
t 1760,. Pafi II. p. 4&1. 
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rigging of the admiral’s fhip, though they migth in- 
deed reft themfclvcs ? 

Sir Charles, however, exprefly informs us, ihat 
he was in the channel, and within foundings: th< <e 
birds, therefore (like Bellon’s quails) v^cre only 
probably from headland to headland; and being If'.oed 
out by a ftrong wind, were obliged to fettle i.poii 
the firft Ihip they faw, or otherwife muft have droj>- 
ped into the fca, which I make no doubt hap- 
pens to many unfortunate birds under the lame cir- 
cumftanccs. 

As the birds which thus fettled upon Sir Charles 
Wager’s rigging were fwallows, it very naturally 
brings me now to confider the celebrated obfervation 
of Monf. Adanfon, under all its circumftances, as it 
hath been fo much relied upon, and by naturalifts of 
fo j^at eminence. 

Monf. Adanfon is a very ingenious writer, and the 
publick is much indebted to him for many of the re- 
marks which he made whilft he refided in Senegal. 

I may, however, I think, prefume to fay, that he 
had not before his voyage made ornithology his parti- 
cular ftudy ; proofs of which are not wanting in other 
parts of his work, which 'do not relate to fwallows. 

For example, he fuppofes, that the Canary birds 
which are bred in Europe are white, and that they 
become fo by our climate’s being more cold than 
that of Africa. 

J’ai remarque que le ferin qui devient tout blanc 
« en France, eft a I'cncriffe d’un gris prefque auffi 
*' fonc6 que celui de la linottej ce changement de 
“ coulcur provient vraifemblablement de la froidure 
“ de notre cliinat 

* Voyage au Senegal, p. 13.- 

Mr.. 
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jVfr. Ailanfon in tlii.j (i’cnis to have dcJtJ' i'ii 

two falle iniVrencc'.i I’toin Ii.iwni; itvn a few white 
Ciinaiy hiuls in Ti.iiuv, whiJi ho ui'tciAVjjNls com- 
pare!; with thole t(t 'rciicrill, aiui iuppoki. thccirnige 
tjf colour to iwilc ntcivly IVotn itlfcntion of climate ; 
it is known, howewr, altaoll toeecry one, that there 
is an infinite variety in the phnn.ii'c oC the ICnropean 
Canary birds, which, as in poultry, arilcs i'runi their 
being pampered with lb much food, a^s well as con- 
finement 

Monfi Adanfim, in another part of his voyage ■!-, 
defetibes a Roller, which lie fuppofes to migrate 
Ibmetimes to the youthern parts <>t liiiropc. 

lifts circundlatice ihov/a that he could not have 
looked much into books of natural hiftory, hc- 
caufe the principal fynonym of this bird is 
garmfus JlrgivifmfMifis ; and Linnaeus inform', us 
that it is fbuiui even in Sweden jj. 

* In the rame paftltgc, be compares the colour of the African 
Canary ItirJ to that of the European linnet, and fays it is d'uu 
,^ns p^eftiat mijji whereas the Euroncan limict is well 

known to be biown, and not grev. 'I'hc liiujct alfoiJs a vety 
•keifive proof that the chiinge of plumage does not iiiifi; from 
the (Jitreniifc of c’iiniite, but the two caufes 1 have alBf.m'd. 
I'hc cock hini, whilll at liberty, h,ith a nd Incafl ; yet il it is 
either bred up in a i age from tiir iicii, t»r is caught with its red 
ptumuge, anti afterwards moults in the houle, it never recovers 
the red feathers. 

That inoft able tiaturalilf, Munf. dc Uuffon, from having 
feen fomc cock linnets which had thus moulted off, or pet haps 
Ibntc hen linnets (which have not a red bread) eonfiders them 
38 a tUlliiuSl fjw'fics, and cwiiiparrs ilieir hiccding together in 
an aviajy, to tliat of the Canary bird and goldfinch. Urntth, 
P« KKIIs 

f P, 16. t of Strafburgh. 

i Faitn. Su<ec. 94. 
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Tlie flrong charf.£lcri{lic mark of this bird, is the 
outermoft leathers of the tail, which able naturalifts 
deferibe as three fourths of an inch longer than the 
reft*. Monf. Aclanfon, however, compares their 
length, not with the other feathers of the tail, but 
with the length of the bird’s body, w'hich is by no 
means the natural or proper ftandard of com- 
parison. 

The reafon of my taking notice of thefe more 
minute inaccuracies in Mool'. Adanfon’s account of 
birds, arifes from Mr. Collinfon’s relying upon his 
obfervations with regard to fw'allows being fo abfcH 
lutoly deciftve, bccaufe he is reprefented to be fo able 
a iiaturalift. . 

I fhall now ftatc (ve.ry minutely) under what 
circumftanccs thefe fwallows were caught, and what 
feems to be the true inference from his own ac- 
count. 

He informs us, that four fwallows fettled upon the 
fliip, not 50 leagues from the coaft of Senegal, on the 
6th of Odoberj that thele birds were taken, and 
that he Itnew them to be the true fwallo w of Europef*, 
which he fuppofes were then returning to the coaft 
of Africa. 

1 lhall ■ now endeavour to ftiew that thefe birds 
could not be European fwallows j nor, if they were, 
could they have bccix on their return from Europe 
to Africa, 

* Willoughby, p. 131, Br. Zool. Vol, II. in append. 

t I have before endeavoured to ftiew that Monf. Adanfon dors . 
not always recolledl with accuracy the plumage of the moft 
common European birds# by what he fays with regard to uie 
linnet. 

The 
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7'hcu'onl bhr-ntllh, in T'''r;ncli, is nfi'd ;!s a gtriuTal 
tcini I'nr the Lwr * fjvric:; oF thelc birds, as the 
term /'i>:v?//'4f> is with tv'. 

Now the four I'wallow!) thus caught aiul cti.unim'*! 
hy ManF» Adanfon wero ciihcr all of the lame 
Ipccks, or intertnixed in lomc (ithcr [irogonion. 

Would not then any naturalift in ibting li) ma- 
terial u I'.nil: (as lie hiiniclf fiippofcs it to he) have 
particuUrr/ed of what fpccics ol fwallow .thetc very 
intcrefting birds vVcrc ? 

Should tiot Monf. Adanfd'n nllb have taken care to 
diftbguiflj thefc fiippofcd Kuropeatt fwallows from 
twp fpecics of the fame tribe, whicii bear a general 
jefcmblancp to thofe of Europe, and arc not only 
deStrtbedt buie<igr*Mi OT the name 

^trhagidu 

^negal f- ? 

Though Monf. Adanfon was above a year on 
this part Of the Afriati cot|fty :|!i^iid mux^ atten- 
tion toTwaUow8,„ati4' 

with ''fhe^; ihei' firft::lhf^e3ion,'yet 

he feems ttevPi’ to faive dllfcovered that there were 
fuch African fwallows as are thus deferibed and en- 
b)f Briflbn, though he mufi have feen them 

cBnpl^44i'h!» niiopuiit of 
the TwelioW, whilll' It 'continues 

on the coaft df by a circuroftsnee wilieh 


i; ,* Vh. the fwsibw a»f the the &n4 nMttin> 

ihl dl* Avift : I omit the goatfueltor, this bird- thw#i 

of fw«llow.by'Ortiiatiie(||S8»li^^^ 
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feems to prove to detnonftration of what ipecles the 
four fwallows caught in the fliip really were. 

He fays that they rooft on the land cither by 
themfelves, or at mofl: only in pairs, and that they 
frequent the coaft much more than the inland 
parts *. 

Thefe fwallows therefore, if they came from 
Europe, muft have immediately changed at once their 
known habits ; and is it not confequently moft clear 
that they were of that fpecies which BrilTon dcfcribcs 
under the name of Hirondelle de rivage du Senegal f 

But though it Ihould be admitted, riotwitKftanding 
what I have infifted upon, from Monf. Adanfon’s 
own account, that thefe were real,ly fwallows of the 
fame kind with thofe of Europe yet I muft ftill 
contend that they could not poffibly have been on 
their return from Europe to Africa, becaufe the high 
road for a bird from the ijioft Wcftern point of 
Europe to Senegal, is along the Weft coaft of 
Africa, which projefts greatly to the Wcftward of 
any part of Europe. 

■ What theft could be the inducement to thefe four 
fwallows to fly 50 leagues to the Weft ward of the 
coaft of Senegal, fo much ’ out of the proper 
direction ? 

It feems to . me therefore, very clear, that thefe 
jfwaUows (whether of the European kind or not) 
wcfte flitting from the cape de- Verde iflands to the 

' ♦ Ktt Scnegil, {m 67. I Mbftif* Atfanfott hadi 

*lfOiinf<Kaaial'!iw'^l»«faer faww 

thofe in the 

natural hiftory ctf blrdsi though' mtte attended to by moft orni- 
thologifts. 

r V01-. Lxn. O 0 coaft 
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coaft of Africa, to which Hrort flight, however, they 
were unequal, and were obliged from fatigue to fall 
tutu the faiiorr. haiuls. 

Monf. Adanlou likewifc mentions that the fliiffa 
couqinuy caught a Roller on the 26l,h of April, wlitch 
he i'uppt'lbs was on its panhge to Ivurope, though he 
was liiien within light of the coaft of Senegal : this 
bird, however, mull: be admitted not to have iiad 
fuflicient ilrcngth to reach the fird: flago of tliis 
lound -about journey, and was therefore probably 
Ibiced out to fca by a flrong wind, in palling from 
head-land to head-land. 

But I rnuft not difmifs what hath been obferved 
with regard to the fwallows feen by Mtjnf. Adanfon 
at Senegal, without endeavouring allb to anfwcr 
what M. de Buffon hath not only inferred from it, 
but hath endeavoured to confirm by an aflual ex- 
periment 'j-. 

M. de liudbn, from the many inftanccs of fwallowa 
being found torpid even under water, very readily 
admits, that all the birds of this genus do not mi- 
grate, but only that fpecies which was feen by Monf. 
Adanfon in Africa, and which he generally refers to 
as the chimney fwallow but from the outlet, Iccms 

* Vomc #u Senegal, p. 

i See tne two prefatory difcourfes to bit fixteenth volume 
of natural hidory. 

% So little naturalifta know of thii very common bir»l, 
that I believe it bath never yet been ohfcrvctl by any writer, that 
the male fwallow hath only the lung flettder feathers in the tail, 
which are confideredl as its mod (!i(lin|ui0)ing matki. I venture 
to. make this remark upon having (ten the difference in two 
fWatlowa which are in Mr. Tundall’s eoUefdion, F. S. as alfo 
in two otberi, which have htdy been prefented to th« Mufcuia 
% to 
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to flicw that he hath himfelf confounded this ipccien 
with the martin. 

“ Prenons un feul oifeau, par exeraple, Phiron- 
“ delle, cclle que tout le mondc connoit, qui paroit 
“ au printems, difparoit en automne, 6c fait fon nid 
** avec de la terre centre les fenetres, ou dans Ics 
** cheminees.” p. 23. 

It is very clear that the defign in this period is to 
fpecify a particular bird in fuch a manner that no 
doubt could remain with any one about the fpecies 
referred to ; and from other paflages which follow^ 
it is as clear that Monf. de Bufifon means to allude to 
the fwallow k«t 

Though this was certainly the intention of this 
moft ingenious naturalift, it is to me very evident 
that the martin, and not the fwallow, was in his con- 
templation, becaufe he firft fpeaks of the bird's build- 
ing againft windows, before he mentions chimneys, 
and therefore fuppofes that either place is indifferent j 
which is not the cafe, becaufe the fwallow feldom 
builds on the fides of windows, or the martin in 
chimneys. 

There are perhaps three or four martins to one 
fwallow in all parts j and from their being the more 
common bird of the two, as well as from the cir* 
cumftance of their building at the corner of windows 
(and confequently being eternally in our fight), nine- 

of the Royal Society, by the directors of the Etudftn’s Bay 
company. 

I'hefe long feathers would be very inconvenient to the hen 
.during incubation} and they are Hkewife confined to the cock 
Wfiew-iirflj as, from their more extraordinary length, they would 
he ftUl more ib. 

O 0 a teen 
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teen out of twenty, when they fpcak of a fwalfow, 
really mean a martin *. 

I only take notice of this fiippofed inacuracy in 
Monf.de Buffon, bccaufc, if that able natural ill dues 
not fpcak of the different forts tjf (wallows with that 
prccifion which is ncccfliry upon liich aii occalion, 
why fliould he rely fo intircly upon the impoflibiiity 
of Monf. Adanfon's being miilnkcn ? 

I fliall now hate the experiment of Monf. (>c 
Bufibn, to prove that the fwaliow is not torpid in the 
winter, and muft therefore migrate to the coaft at' 
Senegal -j-. 

He fliut up feme fwallotvs (Lnmiikllcs) in an ice 
houfe, which were there confined “ plus ou moins 
** de temps and the confcqucncc was, that tholb 
whidi remained there the longcft died, nor could 
they be revived by expofing, them to the fun ; and, 
that thofe qui n'avoient fouffert Ic froid de la 
“ claciere one pendant pen de terns” were very 
liTCly when pcriTiittcd to make their eliape. 

♦ In the fame manner the gcnei'jcal name m other lan^rtnagcs,. 
for this tribe of birds, always means the martin, and not the 
fwallow. 

Thus Anacreon complains of the for waking hSn» 

by Us twittering. 

Now if it be confuiered that (here was only the kitchen chim- 
Bcy in a Grecian houfe, it mnft have been the martin which 
built ttndcr the eaves of the window, that was troublefomu to 
Anacreon, and not the fwsllow. 

Ovid atfo rpeaking of the neft of the hlrundOf fiys, 

-lutewm fub trabe %Si opus. 

by which he necelTarily alludes to the martin, and not the 
Mvabow* 

t Flan d« Fouvrage, g, 15. 


MonC. 
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Monf. de BufFon does not, in this account of his 
experiment, ftate the time during which the birds 
were conhned j but as the trial mull have been made 
in France, the fwallows which he procured could 
not be expefted to be torpid either in an icc-houfe ^ 
or any other place, becaule the feafon for their being 
in that ftate was not yet arrived. 

I cannot alfo agree with M. de BufFon that thofe 
birds which were ftiut up the longeft time died 
through cold, as he fuppofes, but for want of food, 
as he neither fupplied them with any flies, nor, if he 
had, could the fwallows have caught them in the 
dark : a very fliort faft kills thefe tender animals, 
which are feeding every inftant when on thoi 
wing. 

It therefore feems not to follow from this, or any 
other experitnent, that fwallows muft neceflarily 
migrate (as Monf. de BuiJbn fuppofes) to the coaft of 
Senegal. 

* The my name of an icc-houfe almoft fti ikes one with a 
chill ; I placed, however, a thermometer in one near Hyde Park 
Corner, on the a^d of November, where it continued 48 hours, 
and the mercury then ftood at 43I by B'ahrcnheit’s fcalc. 

This is therefore a degree of cold which fwallows fometimes- 
experience whilft they continue in feme parts of Europe, without 
any apparent inconvenience 5 and it fltould feem that the cold 
v.ipours which may arife from the included icc, fink the thcr- 
niomcter only 7 or 8 degrees, as the temperature ia approved, 
cellars is commonly from or 51 throughout riic year., 

Sir William Hamilton Informs me, that he hath frequently 
feen fwallows in the winter between Naples and Puzzuoli, when 
the 'gather was warm ; as does Mr. Hunter, F.. R. S. that he 
hath obferved them during the fame feafon, on> the confines of 
Spain and Portugal. It ihould feem from this, that very mild 
and warm weather for any coiiiinuance always wakes thefe birds 
from.their ftau of torpidity. 

Swallow*. 
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Swallows arc fotn liurin'^ the Itimmcr, in every part 
of ICuropc from Lapland to the Southern coaft of 
Spain } nor is I'luropc vallly inferior in point of fizc 
to Alrica. 

If Iwallowr, therefore retreat to Alrica in the 
winter, fhould not tliey he dilpei led over the whole 
Continent of Africa, jud as they arc over every patt 
of Europe ? 

But this mod: certainly is not fo : Dr, Shaw, who 
was a very good naturali'ft and attended much to the 
birds in the neighbourhood of Algiers (as appears by 
his account of that country), makes no mention of 
any fuch circutnftancc, nor have we heard of it from 
any other traveller ♦. 

It muft be admitted indeed, that Herodotus fpeak- 
ing of a part of upper Egypt (which he had never 
feen) fays, that kites and fwailuws never leave il'^j 
this, however, totally differs from Monf. Adanfon's 
account, who informs us that they dillippear in Se- 
negal on the appnjach of dimmer. 

It feems to follow therefore, from this dlcnce in 
others, that fwallows cannot be accommodated for 
their winter refidcncc in any part of that vad con- 
tinent, but in the neighbourhood of Senegal. 

But this is not the whole ohjediou to fuch an 
hypothefis. 

* le may alfohe ofefmcd hv«, that cwillt h in (imic mcafure 
Riven w M, Adanfon’# eyclighf, agaiiift that <1!' all <h«f HngUfli, 
French, Dutch, PortuRHtKC, ant! DiniC!', wf«» have been IciilcU 
not far from Hrnc{>»l forahtsvc » century, nuany of which have 
fftent the greateti part of tht »r live* there, ami whofe notice, 
twallowa feen during tlw winter, muft have probably attradled, 

"t. **** JCthtfewf ft m mehunuti* Eaterpe, 

p. 98. ed, Oftle. ■ 

If 
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If the fwallows of Europe, when they dlfappear 
in thofc parts, retreat to the coaft of Senegal, what 
ncceflarily follows with regard to a Lapland 
fwallow ? 

I will fuppofe fuch a bird to have arrived fafely at 
his winter quarters upon the approach of that feafon 
in Lapland 5 but he muft then, according both to 
Monf. Adanfon’s and de Buffun’s account, return to 
Lapland in the fpring, or at leaft fome other fwallow 
from Senegal fill his place 

Such a bird immediately upon its arrival on the 
Southern coaft of Spain would find the climate and food 
which it defired to attain, and all proper conveniences 
for its neft : what then is to be its inducement for 
quitting all thefe accommodations which it meets with 
in fuch profufion, and pulhing on immediately over fo 
many degrees of European continent to Lapland, where 
both martin and fwallow can procure fo few eaves of 
houfes to build upon ? What alfo is to be the in- 
ducement to thefe birds, when they have arrived at 
that part of the Norwegian coaft which is oppofite 
to the Ferroe iflands, to crofs degrees of fea, in order 

« Mr, Stephens, A, S. S. informs me, that there was a neft of 
martins for twenty years together in the hall of his houfc in 
Somerfetflxire (near Bath) j nor could the old birds procure food 
either for themfclvcs, or their young, till the door was opened in 
the morning. 

Can it it be fuppofed that the fame birds or their defeendants 
could have fo long fixed upon fo very inconvenient a fpot, to 
which they conftantly returned from the coaft of Africa, ne|[- 
le^iing fo many others, which they muft have always pafled 
by f Does it not alfo afford » moft ftrong prefujmption,^ that 
they were torpid during winter in the neighbourhood of this old 


to 
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to build in fucli final! of jrtnd, wlinv there are 
Oil I fc’.ver i ion ? 

M'lio n<"\t finO i hivii hiijiprtu'd to tnr.t with of 
a binrh b- iio*; !■; eii at a coiilhUrablc d.d.'nK'o from 
tile ilu'.rc, is In Mr. [•'uilU'r:! l.Ui-ly pnblifhcd 
ir.uill ition of K.ilni^ avvoutit of N. AtnaitM*. 

\Vc arc ihc’rc inlonncd tb it a bird (which Kalm 
culls a i'wallcnv) was Iccn near the Hiip on the zd 
of Sejitcnibcr, and, as he fnppelcs, 20 degrees from 
the continent of America 

It appears however, by what he before ftates in Ins 
journal, that the (hip was not above 5 degrees from 
the illand of Saldc, 

Defidcs, if tt is conteniled that this was an Ihiro- 
pcan fwallow ojt its palfage acrols the Atlantic (in 
the ad of September* it is too early even for a fwitt, 
to have been on its migration, which dilappears 
with m fooncr than the three other Ipccies of iiuro- 
pean fwallows f.. 

Only two more inftances have occurred of tiirds 
being feen in ojf't'ti lea that have been deferibed 

* Vul. 1 . p, 9,4. 

t It may not be 5 nproper here to obfptvf, that in all inftanres 
•f birdi being feen at fcasuiy great di(i, nice (tom the coatt, it 
not improbable that thejt may have before fetiled on (bmc other 
veifel, or j^rhapi on a piece of floating wrcclc. 

By accident* of this fort, even biiitei flics have fometlmrs hmi 
caught by the failor* at 40 league* tliftaure fioni any latul. bee 
Moiif* I’Abbe Goorte dc la lhattchailiere'a Voyage to hia%ii, Parti, 
1759, ainm, p. 169. 

j The ItinJ mctitionrJ by Kalm wa* probably an American 
■fwallow, ftirceJ out to ft*a by feme aecitlental (iorrn : rheic Am 
fsvtnl fpc' le* of them and they feero 10 bear a general affinity to 
jthofe «r Europe. 

With 
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with any fort of precifion, which I ihall juft 
ftate, as I would not decline giving the beft anfwer 
I am able to every argument and fadl which may be 
relied upon, by thofc who contend that birds periodi- 
cally migrate acrofi: oceans. 

On the 30th of March, 1751, Ofbeck, in his 
voyage from Sweden to China met with a finglc 
houlc l\/allow near the Canary Iflands, which was 
fo tired that it v/as caught by the failors : Olbeck 
alfo ftates, that though it had been fine weather for 
fcvcral preceding days, the bird was as wet as if it 
had juft emerged from the bottom of the fea. 

If this inftance proves any thing, it is the fub- 
meriion and not the migration of fwallows fo gene- 
rally believed in all the northern parts of Europe. 
It would fwell this Letter to a naoft unreafonablc 
fize, to touch only upon this litigated point j and I 
ftiall, for the prefent, fupprefs what hath happened 
to occur to me on this controverted queftion ■!“. 

* See the lately publiflicd tranllatlon of this voyage. 

•t 1 will, however, mention one moft deciiive faiS: on this 
head. 

Mr. Stephens, A. 8. S. informs me, that, when be was 
fourteen years of age, a pond of his father’s (who was vicar of 
Shrivenham in Ikrkftiire) was cleaned, during the month of 
February 5 that ho picked up himfclf a clufter of three or four 
fwallows (or martins), which were caked together in the nmd, 
and that he carried them into the kitchen, on which they foon 
afterwards flew about the room, in the prcfcnce of his father, 
toother, and others. Mr. Stephens alfo told me, that his father* 
(who W 48 a naturalift) obferved at the time, he had read offimilar 
inftances in the northern writers. This faiSl is alfo confitmed to 
me by the Reverend Dr, Pye, who was then at fchool in Slui- 
•venham, as alfo by a very (enfiblc land-farvcyor, who now lives 
in the village. 

¥ol, LXIT. P.p OflKck 
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, Oll>cck aficrwarda, in the coudc nf his vny.igc, 
mentions, that a fw.il!f)w {iiulcliniioly) Hjllowai the 
ihip, near Java, on the 24th of July, and another 
on tlic i4t’h of Augufl:, in the Chinese Um, aa he. 
terms it. 

After what .1 have <ibfcrveil before with rey,.trd to 
other inftanccs of the fame fort, I need learccly lay 
that this natur.iiift' ilocs not (late of what fpecies thefc 
fwaUows w'cre 5 and that, from the latitudes in which 
they were feen, they mufl: have been foino of the. 
Afiatic kinds. 

1 cannot, however, difmifs this article of the fvval- 
low, without adding fotnc general rcal’ons, which 
feem to prove the great improbability of this or any 
other bird’s periodically migrating over wide trails of 
iea i and 1 the rather do it in tlus place, bccaufc 

There are feveral rcaftin*! why fw.iUt»w^ (IkihIiI not be fre- 
quently thus found j ponds are fcldont clcuHcd h» the winter, 

it is fueh cold work for the lalmurets ; and tlic fame in(lin<(fc 
which prompts the bird thus to conceal itfelf, inftru^a it a»' 
choflfe fuch a place of fucurity, that common accidents will not 
difeover it. 

JUu the ftrongeft rcafon for fiich accounts n<>t hcitiR more 
numerous, is, that f.l^ls of this fort arc fo little aitrndcd to t for 
though I was horn within half a mile of thin {lond, anti have 
alwap had much curiofity with regard to fuch fa^ihs yet 1 never’ 
hoard a fyllahle about this very material and intetedinir account, 
till very lately, 

'I'd this t*& t mud alfo add, that fwaltows may ba con- 
(lamly taken in the month of October, during the dark nights, 
whillt they lit on the willows in the 'rii.»nci, and that one may 
altnoll inliantaneoully ftii a large fauk with them, hccaufe at this 
time they will not flir from the twigs, when yon lay your bands • 
upon them. 'I'iiis louks very much hke their bcguining to be 
torpid before thw bide thenifclvrs under the water. 

A man near orentford fays, that he hath caught them in tb» - 
date in the eytop|K>r(te to that town, even fo late at November. 

the 
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the fwallow is commonly pitched upon as the moH 
notorious inftance of fuch a regular paflage. 

This fcems to arife firft from its being feen in 
fuch numbers during the fummer, from its appear- 
ing almofi: always on the wing, and from its feeding 
in that pofiition; from which two latter circumftances 
it is fuppofed to be the bell adapted for fuch diftant 
migrations.’ 

And firft, let us confider, from the few fads or 
reafons we have to argue from, what length of flight 
either a fwallow or any other bird is probably equal 
to. 

A fwallow, it is true, feems to be always on the 
wing ; but I have frequently attended, as much as I 
Could, on a particular one ; and it hath appeared to 
me, that the bird commonly returned to its neft in 
eight or ten minutes : as for extent of flight, I believe 
I may venture to fay, that thele birds are feldom a 
quarter of mile from their mate or young ones j they 
feed whilft on the wing, and are perpetually turning 
Abort round to catch the infeds, who endeavour to 
•elude them as a hare does a greyhound. 

It therefore feems to me, that fwallows are by no 
means equal to long flights, from their pradice during 
■their fummer refidence with us. 

I have long attended to the flight of birds'; and it 
hath always appeared to me, that they are never on 
the wing for araufement -(as we walk or ride), but 
merely in fearch of food. ’ 

The only bird which I have ever bbferved to fly 
•without any particular point of diredion, is .the 
rook.; thefe birds will, when the wind is high, 
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" Ride in the wiiirlwlncl, and enjoy the ilorm.” 


They never fly, however, at this time, from point 
to point, but only tumble in the air, merely for their 
diverfion. 

It feems, tljercforc, that birds arc by no means 
calculated for ilights acrofs oceans, fur which they 
have no {irevicus pradlicc : and they are, in fail, al- 
ways fo fatigued, that, when they meet a fhip at fca, 
they forget all apprehenfions, and deliver thcmfeivcs 
up to the failors. 

Let us now confidcr another objci'ilion to tlie mi- 
gration of tile fwailow, which Monf, de Burton fup- 
pofes may croTs the AtUntic to the Line in eight 
days * i and this not only from the want of reft, but of 
food, during the paflugc. 

A fwailow, indeed, feeds on the wing: but where 
is it to find any inlcds, whiUl it is flying over a wide 
expanfe of fea ? 'I’his bird, therefore, if it ever at- 
tempted fo ativenturous a paflligc, would foon feel 
a want of food, and return again to land, where it 
had met with a conftant fupply iVoin minute to 
minute. 

I am aware it may be hexe objeded, that the 
fwailow leaves us on the approach of winter, when 
ibon no flying infedts can be procured : but I {lull 
hereafter endeavour to fhew, tlrat thefe birds are then 
torpid, and, confcquently, cati want no (uch food. 

Another ohjcdlion remains to the hypothefla of 
migration, which is, that birds, when flying from 

* Difcouri fur h nature oilvaux, p, 3*, 

poin^ 
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point to point, endeavour always to have the wind 
againft them as is periodically experienced by the 
London bird-catchers, in Murcb and Odtober, when 
they lay their nets for flinging birds f . 

The reafon, probably, for birds thus flying againffc' 
the wind is, that their plumage may not be rufilcd, , 
which indeed I have before had occafion to mention. 

Let us luppofe, then, a fwallow to be equal to a 
paflage acrols the Atlantic in other refpedls j how is 
the bird to be infured of the wind’s continuing for. 
days in the fame quarter; or how is he to depend 
upon its continuing to blow againft his flight withi 
moderation ? for who can fuppofe that a fwallow can . 
make his way to the point of direction, when buf- 
feted by a ftorm blowing in the teeth of his intendeds 
paflfage J ? 

Laftly, can it be conceived that thefe, or any 
other birds, can be impelled by a providential in* 
ftind, regularly to attempt what feems to be at- 
tended with fuch infuperable difficulties, and what; 
moft frequently leads to certain deftrudion ? 

But it will ftill be objeded, that as fwallows re- 
gularly appear and difappear at certain feafons, it is 
incumbent upon thofc who deny their migration, to s 

* Kalm, in bis voyage to America, makes the fame obferva* 
tlon, with regard to flying filh, and Valentine fays, that if 
the wind does not conttnu& to blow agaiitil the bird of paradii^, . 
it immediately drops to the ground. 

Thefe birds, as it Ihould feem, are then' in motion ; be- 
caufe, at thofe feaforu, the ground is plowed cither for the winter ■ 
or lent corn. ■ * 

$ 1 .have myfclf attended to fWallbws during a high wind, 
and have obferved that they fly only in flickered places, whilft 
they almoft touch the futfacc of the ground, 

(hew 


4 
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fl.cw what becomes of them in Europe during our 
winter. 

Though it might be anrwereil, that it is ntit nc- 
cefKiry, tltoib who ciulciivotu- tv* fhew the imputli- 
hility Of another fyfiem or hypothetic, thoiihl Irorn 
thence he obliged to (a up one ol‘ their own j yet I 
Ihall, without any dilliculty, Hi)', that I at Icull ant 
convinced fwallows (anti perhaps ionic other binb) 
arc torpid during the winter, 

I have not, 1 muftown, myfelf ever feen them in 
this ftatc j but, having heard inflanccs of their heing 
thus found, from others of undoubted veracity, 1 
have not icarcely the Icaft doubt with reganl to this 
point. 

it is, indeed, rather ditBcult to conceive why 
fonrie ornithoiogifts continue to withhold their aflent:; 
to fuch a cloud of witnefles, except that it perhaps 
contradidfs a favourite Iiypotbcils wliicli they have 
already maintained. 

Why is it more extraordinary that fwallows fliould 
be torpid during the winter, than that bats arc ibund 
in this Bate, and fo many infeds, which arc the food 
of fwallows ? 

But it may be faid, that as the fwallows have 
•crowded the air during the futnmer, in every part 
of Europe fince the creation, and as regularly di(> 
appear In winter, why have not the iuBancci of their 
being found in a torpid ftatc been more frequent ? 

To tins it may Tbe tnfwcrcd, that though our 
globe ma 3 ( have been formed fo many centurica, yet 
m inhabitants of it iuve foarcely paid any attention 
^„|he Body of natural hiftory, but within thefe late 
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• As for the ancient Greeks and Romans, their 
dreft prevented their being fb much in the fields as- 
we are ; or. if they heard of a rather extraordinary bird 
in their neighbourhood, they had not a gun to fiioot 
it : the only method of attaining real knowledge 
in natural hiftory, depends almoft entirely upon 
the having frequent opportunities of thus killing ani» 
malSj and examining them when dead. 

If they did not ftir much in their own’ 
country, much Icfs did they think of travelling' 
into diftant regions j want of bills of exchange, and' 
of that curiofity which arifes from our being- 
thoroughly acquainted with what is near us at home, 
probably occafioned thisj to which may alfo be- 
added, the want of a variety of languages : fcarcely 
any Greek feems to have known more than his own 
tongue, nor Roman more than two*. 

Ariftotle, indeed, began fomething like a fyftem- 
of natural hiftory, and Pliny put down, in his cpm*' 
mon place-book, many an idle ftory ; but, before 
the invention of printing, copies of their works- 
could not be fo generally difperfedi as to occafion. 
much attention to what might be intcrefting fa<fts for 
the natural hiftoriani 

In the fixteenth centurj^ Gefner, Bclon, and 
Aldrovandus, publilhed fome materials, which might 
be of ufe to future naturalifts ; but, in the feven- 
feenth, Ray and Willoughy firft treated this exten- 
five branch of ftudy, with that clcarnefs of method, • 

It need be fcarceljr here mentioned alfo, that their navigation 
was confined to the Meditemeafi, frotn the compafs not having 
been then diTcoveredi 


perfpicuity 
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pcnpiculty of dt Jl'npiio;;, and amincv of ofdcm- 
tion, as hafli not, pi'ilMp:, I'ivii fiiu'i,' rxctciIccK 
'I'Ih* winks of tlu;ic p.i’i'ar Ji.itiiv.tl'fk, wnt' foon 
(lil'pcrlcd over iuiropc, iiiul »!\t‘ nicit! oi jhi'ni ac- 
knowlcdgctl *, hue it h 1’ ir;'' im?, fij if .‘ ir llitac 
ISIcwtuu’.s a«n,i/.ii!;; if l UA'isv ;■ in JniUn-.;! j'liilu/ijphy 
making their appuraiKO nlnnit th'* jui.c time, en- 
gaged ciitiivly the atienik :i d the leari/.ii. 

In proecih of time, all eoutrovcily was fiienccd 
by the dcmonflnition of the Newtonian fyilem ; and 
then the philofophical part of hmojic naturally turned 
their tluHights to other hram hes of li i uice. 

Since tliis priod, therefore, and not before, na* 
tural hidory hath been iludicd itt tnuil countries of 
Europe t and confequently, the finding fwallows in 
a ftatc of torpidity, or on the coaft of Senega!, dur- 
ing the winter, begins to he an ijitereding futif, 
which is communicated to the world i>y t!ie*^pcrfyn 
who obferves it. 

To this I may add, that the common labourer#, 
who have the bed chance of fimiing torpid birds, 
have fcarcely any of them a doubt with rcgiml to 
this point} and confequently, when tiny hapficn to 
lee them in this Hate, make no mention of it to 
other#} hccaolc they confulcr the tiilcovcry as neither 
uncorntnon or intcreflinig to any one. 

Molyneux, therefore, in t!tc Philofhphical 't’anf- 
ad'lions *, informs «s, iliai this is the goncrai be lief 
<jf the common pwplc of lulaml, with regard to 
Jiand-rails; and i have myfelf rvccivcd the fame 
anfwer from a perfoa wIh>, in December, found 
i^dfew# torpid in tfie flump of an old tree. 

* PbU, Tnwif. i»br. Vvl. II. p, gij. 


Another 
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Another rcafon why the inftances of torpid fwal- 
lows may not be expected fo frequently, is, that the 
inftind of fecreting themfelvcs at the proper feafon 
of the year, likewile fuggefts to them, it’s being 
neceflary to hide themfelvcs in fuch holes and 
caverns, as may not only elude the fcarch of man, 
but of every other animal which might prey upon 
them 5 it is not therefore by any common accident 
that they arc ever difcovered in a ftate of torpi- 
dity. 

Since the ftudy of natural hiftory, however, hath 
become more general, proofs of this fa£l are fre- 
quently communicated, as may appear in the Britifh 
iSoology^. 

That it may not be faid, however, I do not refer 
to any inftance which deferves credit, if properly 
lifted, I beg leave to dte the letter from Mr. Achard 
to Mr. Collinfon, printed in the Philofopbical Tranf- 
adions d-, from whence it feems to be a moft irre- 
fragable fad, that fwallows^: are annually difcovered in 
a torpid liate on the banks of the Rhine. I lhall al(b 
refer to Dr. Birch’s Hitlory of the Royal Society jj, 
where it is Hated, that the celebrated Harvey dilTcded 

* See Vol. 11 . p. 250. Brit. Zoo), ill. p. 13, 14. As alfo 
Mr. Pennant’s Tour in Scotland, p. 199. 

t 1763* P- 

% “ Swallows or martins,” are Mr. Achard’s words, which 
I the rather mention, bccaufc Mr, Collinfon complains that the 
fpccies is not fpecified, 

Mr. Collinion himfelf had endeavoured to prove, that fand 
martins arc not torpid, Phil. TTranf. ij6o, p. 1O9. and con- 
cludes his letter, by fuppofing that all -the fwahow tribe migrates, 
therefore thh fwrft is the only fptfeies rehtalning 5 for his friend 
Mr. Achard Chews to demonftration, that fwallows or martins 
are torpid j he does not, indeed, precifely ftate which of them. 

11 Vol. IV. p. 537. 

VoL. LXIL Q^q fomc, 
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fomc, which were found in the winter, under water, 
and in wliich he could not obll'i vc any circulation of 
the Wooil 

Afllmung it, therefore, from thefo lacin, tlrtt 
fwallows have been found in tiu h a Hate, I would 
afk the partifans of migration, whether any inllancc 
can be produced where the fame animal is calculatcvl 
for a Hate of U'rptdity and, at the fame time of the 
year, for a flight acrofs oceans ? 

But it may be urged, punibly, that if fwallows 
are torpid when they ditappear, the liunc thing 
fliould happen with regard to other birds, which arc 
not feen in particular parts of the year. 

To this I anfwer, that this is by no means a nc- 
ceiTtiy inference: if, for example, it Hiould be in- 
fxfted that other birds bcfides the cuckow arc equally 
carclefs with regard to their eggs, it would be im- 
mediately allowed that the argument ariling from 

« 

* A$ the fwallows wrre foun J in the w titter, they muft have 
been in a date of corpitiicy, ai nvhcrwit’c the animali tnufl have 
been ftutrii). 

I thall likcwifc here refer to Phil. Tianf, ahr. V^l. V'. p. {3. 
where Mr. Deritam fays, (hat he heard a fwib (qtieak in an iibin 
of bit houffl on the lyth of April t hut that, the weather lutng 
cold, it did not dir abroad for feveral days. 

Thi* feemi to bo a ftrong ittiiance of a bifd’i ftril wakinj' 
from a date of torpidity, but refunting its Acep on the weather 
beinc feverc, 

I inall elofti the proof* on thi» head (whUh I crruld mtieh rn - 
large) by the tiignined teAimony of .Hi^irtttottd, Kiitj; ol Poland, 
who aAirtned on hit oath, to th« cardinal Comttiendott, that he 
had fre({uent}y feen fwaUowa, which were fouttd at the bottatn 

lake*, bee the life of cardinal Commeudon, p. ^tt, Paiisi, 

4to. 
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fuch fuppofed analogy could by no means be relied 
upon *. 

It is poffible, however, that fome other birds, 
which are conceived to migrate, may be really tor- 
pid as well as fwallows j and if it be afleed why they 
are not fometimes alfo feen in fuch a ftate during 
the winter, the anfwer feems to be, that perhaps 
there may be a thoufand fwallows to any other fort 
of bird, and that they commonly are found torpid in 
clutters. 

* I here fuppofe the conitnon notion about the cuckow to be 
true j becaufe both learned and ignorant feem equally to agree 
in the fait. 

During the prefent fumtner, however, a girl brought a full 
feathered young cuckow to a gentleman’s houfc, where I hap- 
pened to be, who faid, that it had been for fcveral days before 
fed by another bird of equal fize with itfelf j which therefore 
could not be a hedge-fparrow, or other fmall bird, but the parent 
cuckow. 

I have alfo lately been favoured, by Mr. Pennant, with the 
following extraft from a manufeript of Derham's on inftin^. 

The Rev. Mr. Stafford was walking in Gloflbp-dale in the 

Peak of Derbyfhire, and faw a cuckow rife from its neft, 

which was on the flump of a tree, that had been fome time 
“ felled, fo as much to rcfemble the colour of the bird. In 
** this neft were two young cuckows, one of which he 
“ faftened to the ground, by means of a peg and line, and very 
** frequently, for many days, beheld the old cuckow feed thefe 
“ her young ones.” 

It is not impolfible, therefore, that this moft general opinion 
will turn out like the fuppofed effeds of the venom of the taran- 
tula { , and, indeed, it is diiSSicult to conceive how fo fmall a bird as 
a hedge-fparrow can feed a cuckow : it is alfo remarkable, that 
the witnelTcs often vary about the fpecies of fmall bird thus 
employed. 

It is poEble, however, that the cuckow (though it may not 
hatch its young) may feed them, when grown too large for the 
fofter parent. 

Q^q 2 If 
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IF a finglc bird of any other kind happens to be 
feen in the winter, without motion or apparent warmth, 
it is immediately conceived that it died by ibme coni- 
inon accident, 

I fliail, however, without any referve, iay, that I 
father conceive the nrjtion wiiich prevails with re- 
gard to the migration of many bird*:, may mcsll: 
commonly arife from the want of ohlmation, 
and ready knowledge of them, when they are 
leen on the wing, evct» by profellLd oruiihulo- 
gifls. 

It is an old Ctying, that “ a hitd in the hand is 
“ worth two in the buih f’ and this holds equally 
with regard to their being JiilittguUhcd, wlicn thole 
even who ftudy natural biftory, have but a tranfjcnt 
%kt the 

Ifs> therefore* a bird, which is rupiXircd to migrate 
in the winter, pallcs almo/t under the nulb of a Lin- 
napan, he pays but little attention to it, bccaule he 
cannot examine the beak, by which lie is to clafs the 
bird. Ihus I conceive, that the fuppoling a night- 
ingale to be a bird of patlagc arifes from not readily 
diilinguhhing it, when feen in a hedge, or on the 
wi^^. 

This bird ti known to die car of every one, by its 
mod; flniuRgand capital notes, but to the eye of Wry 

* An Ingeulewi filvitd of wine OTftke# #lw*vi » very 
4iRin<nion mwten <whit ht will tnu out-dour 

ralifbi, 

Tbonia* Witlifd, wffe tllldedl Ray anil WtlloftliUy much 
with regard u» the natural hiftory of the animali of thi» iliand, 
never QTrreci any where whhcnii hi» gjun and iifhing-tacktt, 

1; Iftj tivo bird* fty la the fame matMter, il their moittma are 
attariteiy: attended to. 

a few 
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few indeed } becaufe the plumage is dull, not is 
there any thing peculiar in its make. 

The nightingale lings perhaps for two months 
and then is never heard again till the return of the 
fpring, when it is fuppofcd to migrate to us from the 
continent, with redftarts, and feveral other birds. 

That it cannot really do fo, feems highly probable, 
from the following reafons. 

This bird is fcarcely ever feen to fly above twenty 
yards, but creeps at the bottom of the hedges, in 
I'earch of maggots, and other infeds, which are found 
in the ground. 

If the fwaltow is not fupplied with any food 
during its paflage acrofs oceans, much lefs can the 
nightingale be fo accommodated ; and I have great 
reafon to believe, from the death of birds in a cage, 
which have had nothing to eat for twenty-four 
hours,, that thefe delicate and tender animals can- 
not fupport a longer fall, though ufing no exercife 
at all. 

To this I may alfo add, that thofe birds which feed 
on infeds are vafely more feeble than thofe whofc bills 
can crack feed,, and confequendy, lefs capble of 
bearing any extraordinary hardlhips or fatigue. 

But other proofs are not wanting, that this bird, 
cannot migrate from England. 

* Whilft it fings even, the bird can feldom be diftinguiflied, 
‘becaufe it is then almoft perpetually in hedges, when the ifoliage 
is thickeft, upon the firft burft of the fpring, and when no in- 
icaa can as'yei have deftroyed coofidcrable parti of the leaves. 


"Nightin- 
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Nightingales arc very comrnon in Denmark, Swe- 
den, and RulTia ns alJ(> in every other part of 
Europe, as well as A(k, if the Arabic name is pro- 
perly tranllated. 

Now, if it is ruppofed thnl many of thefe birds 
which arc obferved in the foiithcrn parts ot l''nglami, 
crofs the German lea, from the oppiafitc eoall: of the 
continent ; why docs not the fame inftintfl drive thole 
of Denmark to Scotland, where no fuch bird was 
ever feen or heard •}• ? 

But thefe arc nut all the dllBcnltics which attend 
the hypothefis of migration j nightingales arc agreed 
to be icarccly ever obferved to the well ward of I^or- 
fetfliirc, or in the principality of Wales much left 
in Ireland. 

I have alfo been informed, th.it thefe birds are not 
uncommon in Worccftcrflnrc, whereas tlicy .ire ex* 
cedivcly rare (if found at all) in the neighbouring 
county of Hereford. 

Whence, therefore, can it arife, that this bird 
Biould at one time be equal to the crofling of Teas, 
and at other times not travel a mile or two into an 
adjacent county ? Docs it not afford, on the other 
hand, a ftrong proof, that the bird really continues 

* See Dr. BJrch’e ffiftory of the Royal Society, Vd. IH. 
p. 189. itinnisi Fauna Sueeica. and BiographU 
aut fr.atcHSRi where It ft ftiJ, that they have utKuflta » 
greater variety of notei than elfcwhere, 
t Sir Kohert Sthheiii, indeed, cuiueivei the nightingale to ho 
K bird o> North llriiain | hat, If ! can detwiu! tijinn many cttn- 
Ciirrent teSitnoniea, no fuch bird ft ever feen or hrard fo far 
northward at prefent, nor could I ever trace them in that direc- 
tbii than Durham. 

t r havci however, fiT<|uently feen the nightirtKaleft con- 
gener (and fuppofed fellow-traveller) the redftari In Waler. 

on 
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on the fame fpot during the whole year, but happens 
not to be attended to, from the reafons I have before 
fuggetted ? 

I am therefore convinced, that if I was ever to live 
in the country during the winter, I flaould fee night- 
ingales, becaufe I Ihould be looking after them, and 
I am accordingly informed, by a perfbn who is well 
acquainted with this bird, that he hath frequently 
obferved them during this feafon 

If it be ajfked, why the nightingales are all this 
time mute ? the anfwer is, that the fame filence is 
experienced in many other birds, and this very mute- 
nefs is, in part the caufe why the bird is not attended 
to in winter. 

I muft now afk thofe who contend for the migra- 
tion of a nightingale, what is to be its inducement 
for eroding from the continent to us ? a fwallow, in- 
deed, may want flies in winter, if it Hays in Eng- 
land j but a nightingale is juft as well fupplied with 
infedls on the continent, as it can be with us after its 
paflage +. I muft alfo afle, in what other part of 

* I find they have alfo been feen in France during the winter. 
See a treatife, indtled, Aedologue, Paris 1751. p. 23. ^ 

t I have omitted the mention of a more minute proof, that this 
bird cannot migrate from the continent, from the bavir>g kept 
them for foaic years in a cage, and having been very attentive 
to their fong. 

Kirchcr (in his Mufurgia) hath given us the nightingale’s 
notes in mufical charadlers, from which it appears that the fong 
of a German nightingale differs very materially from that of am 
English one : now, if there was a communication by migration 
between the continent and England, the fong of thefe birds would 
not fo materially differ, as I may, perhaps, iBiew, by fomc ex- 
periments I have ntade, in relation to the notes of birds. 

I have before mentioned, that Mr. Fletcher, who was embaf- 
fador from England to Ruffia in #h« time of Qyeen Elizabeth* 

the 
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the woilii this him is fccn thtring the winter? inu£l: 
it migrate to Scueg-il with the fu al!>isv? 

I um perruufiai liltcwile, that the cuckc'W never 
migrate;! (ront this itlanU any more than tlic nightin- 
gnlc t this bird is dtiicr probably torpiti in the winter, 
orotherwite is midaken fur one ot'lhc iiitaller kind 
of hawks * j wliieh it would he likcwiie in the Jpring, 
was it not for its very partieulir nt;te at that time, 
and which only lads during courifhlp, as it doer with 
the quail. 

If there is fine weather in Fcbniary, this bird 
fometimes makes this ibrt of call to its inate, whilfl 
it is luppofcd to cojitinuc Hill on the continent. 

An inlUnct? is ^mentioned by Mr. Bratilcy •(“, of 
notorily ft fin|le cudkowi;, but fcvcral, wltich were 
Hftii'd m Liheotnihire, during the montli of Fe- 
bruary} and that able naturaiid Mr. Tennant in- 
forms me, another was heard near Idatcham in 
Shropihire, on the 4th of I'^cbruary in the prefent 
year 

oHfervet! that the fong of the Ruffian iii/luiflituk* iliSerctJ fa>iu 
thatofthc Euglilh. 

• Mr. Hunter, F> R. »S. informi me, that he lulii fceji 
cucknwi in the iiland ni heikill'.' tinting the winter, whith it 
not uiueh u* the limthwanii aa'to make it im}uo- 

baWe that tbty may equally continue with us. 

f Workkiof Nature, p. 77, 

% Mr. PetioMit, riK|«in4 iltia icrount from Mr, Piimly, »»f 
Ijonn»tjr in ShroBihjre, 

'I'hu# likewtfe Mr. Kdwanla Informs ui, that the fea fm’lri near 
tho NcedHea, which ore commonly fuppofrti to migrate In 
wkiter, appear upon the weather** being very mill!. Kflays, 

R* ' 
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It Is amazing how much the being interefted to 
difcovcr particular objeds contributes to our readily 
difiinguid-iing them. 

1 remember the being much furprized that a grey- 
headed game-keeper always faw the partridge on the 
ground before they rofe, when I could not do the 
lame. He told me, however, that the reafon was, 
I lived in a time when the fliooter had no occalion 
to give himfelf that trouble. 

He then further explained himfelf, by faying, 
that when he was young, no one ever thought of 
aiming at a bird when on the wing, and confe- 
qucntly they were obliged to fee the game before it 
was Iprung. He added, that from this neceffity he 
could not only diftinguilh partridges, but fnipes and 
woodcocks, on the ground. 

Another inftance of the lame kind, is the great 
readinefs With which a perfon, who is fond oFcourfing, 
finds a hare fitting in her form : thofc, however, who 
arc not interellcd about fuch fport, can fcarcely fee 
the hare, when it is under their nofe, and pointed 
out to them. 

But more apparent objeds efcape our notice, when 
we are not interefted about them, , 

Afk.any one, who hath not a botanical turn, what 
he hath fecn in paffing through a rich meadow, at 
the time it is moft enamelled with plants in flower* 
and he will tell you, that he hath obferved nothing but 
grafs and dailies. If mbft gardeners evca $re in like 
manner alked whether the flowers of a beafi'groW oa' 
every fide of the flalk, they will fuppofe that they do. 
Vox.. LXiJ. R r whereas 
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whereas they, in reality, arc only to be found on 
one lidc. 

'Vile mouths cjf flounders arc often ttirnc<l tliiForent 
ways, which one would think could not well cicapo 
the ohfervation of the London fiflimongcrs ; yet, 
upon alking levcral of them whether they hud at- 
tended to this particular, I found they had not, till I 
flicwcd them the proof in their own fliops. 

A fiflimongcr, however, knows immediately 
whether a flfli is in good eating order or not, on the 
flrll infpedioni becaufc this is a circumflance which 
interefts him, 

I flialJ, however, by no means fupprefs two argu- 
fpents in favour of migration, which Icem to require 
the iQllefl; anfwer that can be given to them. 

The fitft is, that there are certain birds, which 
appear during the winter, hut dtfappear <iuiing the 
/ummer j and it may he aflted, where fuclj birds CiUi 
be fuppofed to breed, if they do not migrate* from 
this illand. 

Thele birds are in number four, visf, the fnipe, 
woodcock, redwing, and fieldfare. 

^ As for the fiiipc, 1 have a very flfort aiifwor to 
Give to the objeGion, as fir as it relates to this bird i 
lepjaufls it confbntly breeds in the fens of Lincoln- 
djure, ’S^Qlniat foreft, and Bodmvn downs j it is 
tiwrefore probabk, that it wm the fame in 
almofl every county of England, 

1 muftown,hov^er, that, till within thefe few years, 
I conceived the neft of a fiiipe was as rarely feen in 
En|lapd, Hi that of a woodcock or fieldfare } and 
aBo dmithologiit Mr. Edwaids f»p||ofei dih to 

be 
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be the fad, in the late publication of his ingenious 
EfTays on Natural Iliftory 

Woodcocks likewife arc known to build in fomc; 
parts of England cveiy year ; but, as the inftances arc 
commonly thofc of a Jangle ned, I would by no 
means pretend to draw the fame proof againll the 
fummer migration of this bird, as in the former cafe 
of the fnipe. 

1 will moft readily admit, that thefe accidental 
fads are rather to be accounted for, perhaps, from, 
the whimfy or lilUnefs of a few birds, which occa- 
lions their laying their eggs in a place where they 
are eafily difeovered, and contrary to what is iifual 
with the bulk of the fpecies. 

I remember to have feen a duck’s neft once on 
the top of a pollard willow, near the decoy in St. 
James’s Park } it would not be, however, fair to in-, 
fer from fuch ah inftance, that all ducks would pitch 
■upon the fame very improper fituation for a neft, 
upon which it is difficult to conceive how a web- 
fboted bkd could fettle. 

Some filly birds likewife now and then choofe a 
i place for building, which c?nnht efcape the obferva- 
^tion of either man or bcaft, as he p^es 'bt, 

I therefore fuppofe that the few proofs of wood* 

' cocks nefts having been found in England, arife either 
■' from one or other of thefe two caufes, and all which 
' they feem to prove is, that pur clknato in fumfcner is 
< not abfolutely irapipoper for them. , , 

It is to be obferved, however, tfelt Caitelby 
•■confiders fttch itiftanccs a,s of.efjuHl a^ainfl' the 

* P. ya, 

. R r a 
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migration of the woodcock, as! t!tc fuipc *, Wil- 
higliby alfu lay!'', that Mr. JeOhp liiw youi^g wotJtl- 
cocks fold at Slu’Hicld (whicit rather implies a cer- 
tain jiumhor being hrottgjjt to markit), ainl that 
olher.'i hatl ob'civcd tlu* fanio clfewhcrt; •{*. 

We iirt'i iti<U;cd, inlornuxl by .Scopoli j, tltat tht\v 
breed conlhu If ly in C’arniuia, which is tunridciahly 
to the (inithward of any part of I'inglaud : om* 
counfry is tlufrcforc cct tainly not too hot ibr them. 

Woodcocks appear atid dilappcar alniolt exactly 
about the lame time in every part of Europe, and 
perhaps Africa )} : heat and cold, therelbrc, Iccin 
not to have any ojH'ration whatfoever wuh regard Ui 
the fuppofed itfigration ot thi'f bird. 

But it tuajr be laid, what fignilics proving the 
probability of woodcocks breeding in England, li it. 
i« not a known la£l that they do li> ? 

To this it Ihotild lecni there arc icveral aiilWers, as 
it is equally incunihcnt upon tliole who contend ibr. 
migration, to dicw that thole birds were ever feen or 
fucli pafiage. 

Another anfWer is, alk ninety-nine per)p!c out { f 
a hundred, whether (iiipcs ever tn.ike a lu d in l\ng- 
glandj and they will inmicdi;«e!y lay, that they 
ik) not} fo little arc fads or obfervatiuns ut this iu!t 
attended to. 

But I fttaU now endeavour to give foipe other rca • 
fojis why woodcodkl may not o«dy conthnie with ' !*. 

Tfanf. aUt# ^jI, Ik p, 889. 

t b. iii. c. I. 

k OfHUh. beipfie, 

1 8tUf)iv'i Tm*. Pliy'. Okf. eh, >i. 
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during the futnmer, but alfo breed In large trails of 
wood or bog, without being obferved. 

In tlie other parts of Europe, all birds almoiR arc 
confidcred as game, or, at leaft, arc eaten as whole- 
fome food, Ray therefore mentions, that hawks and 
o.wls are fold by the poulterers at Rome; every fort- 
of fmall bird alfo is equally the foreign fowler’s ob-' 
jed 

An Englifhman does not confider, on the other 
hand, perhaps twelve kinds of birds worthy his at-- 
tendon, or expence of powder, none of which are 
ever fliot in our woods during the fummer, nor- 
are birds then diflurbed by felling either coppice or. 
timber. , 

But it will be faid, why are not woodcocks fome- 
times feen, . however, as they may . be fuppofed to 
leave their cover in. fcarch of food r 

To this I anfwcr, that Avaodcocks llc«?p always in 
the dnytime, whilft, with us in the winter, and feed 
only during the night -f. Whenever a woodcock, - 
therefore, is flulhed, he is roufed from his ileep by the 
fpanicl or fportfman, and then takes wing, bccaiife 
there are no leaves on the trees to.conceal the bird. . 

Whoever hath looked attentively at a woodcock’s 
eye, muft- fee that,- from the appearance of it, the.- 


Itionc of -net, ccacc's Novel.', a lover,- who lives at Florcnci*, 
dreflcB a* faicon for the iJinner of his niittrcfs. tSiorna a V. 
Novel. IX. 

t Aimoft all the wild fowl of the duck kind alfo fleep m the ■ 
daytime, and feed at nigly, , 

fii'ht 
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jyht murt he: n\f>fo calculiitc,! to diiVmrjuijh ohje^-'! 
by tiijjht than by day 

'I'hc buU. thcrcJoin i's noloriou;. titih.'fr nho cut 
y, lades in their wondi., und fi.s nets i'or tatehiity, thefc 
birds, that they never fUr but a it to be d.u'k» 

after which they return aiyiin by d.iy-hrfak, when 
their light even then is fo inilitiiTcnt, that they ftrike 
againltthc net, atui thus Ikvohic entanglal. 

No one with us ever thinks ot lixing or attending 
fuclt nets in fummer for woodcocks hecaulc it is 
not then fup|iofed that there is any fuch binl itt the 
ifland j if they tried this cxperitnent, however, I 
inuft own that I believe thev would have fptift ■}% 

Mr. Ecinhold Forl^cr* F. R. ii. who i ; an able 
natUjralift, inforhas ine» that the fowlers in the neigh- 
bourhood of Dantzick kill many woodcocks atx>ut St, 
John’s day (or Midfunnner), in the tllhnvitig man- 

I conceive alfo, it is from the cya looking fo <tull, that 
this bird is generally conitJered as being fo fmlim ! hnoec tlMt 
Africauni call the svoftdcock or the oattildcc’v 
ai*. Sh»w'« Phyf. Obf, eh. it. 

t I would a(k ihofc whtt will jwababty at the very idea 
oF fuch fpoit (which 1 do not, httwever, ahtolutely infiiie), whe* 
theVt if I waa to fend them to any part id the Hriiilh eotU to 
catch the true anchovy, nr tunny lilh, they would nut fup(tolia 
equally that it was a fooi'i crraiui. 

Notwlthuandini:, however, this ineredidity, I can proiiMcfl 
the authhri^ of both Ray (8yn, Tifc. p. 107.) and Mr, Pen - 
nant (Brit, p. 94, 36.), that the true anchovy w caught 

in (he fea not hr from Chelter, ant! the tunny fiffi on the coalt 
of Argyldhiio, together with thu hcitiogi, where thry arc citileil 
' met/im/imtt 

la it not ama'Aing, however, that a fifli af fuch a ftate bi the 
tinny ibould never have been heard of, even by the Scotch «a- 
Sibbald f 

'iifr, 
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ner, and that they continue to do fo till the month 
of Auguft. 

They waif on the fide of fome of the extenfive 
woods in that neighbourhood, before day « break, for 
the return of the woodcock from his feeding in the 
night-time, and always depend upon having a very 
good chance of thus {hooting many of them. 

The Dantzickers, however, might be employed . 
the whole fummer near thefe woods in the day- 
time, without ever feeing fuch' a bird j and it feems 
therefore not improbable, that it arifes from our not 
waiting for them at twilight or day-break, that they 
are never obferved by Engliihmen in the fummer. . 
If this bird lliould, however, be feen in the night, , 
it is immediately fuppofed to be an owl, which a. 
woodcock does not differ much from in its flight. 

To thefe reafons for woodcocks not being ob- 
ferved, it may. be added, that the bird is believed to ■ 
be abfolutely mute, and confequently, never difeo- 
vers itfelf by its call. 

If it be ftill conteiyled, that the neft or young , 
muft fometimes be Humbled upon, though in the 
centre of extenfive woods, or large bogs, the filkin . 
(dr aberdavine *) is a much more extraordinary in- ■ 
flance of concealing its neft and young, 

, The plumage of this bird is rather bright than' 
ofherwife } and the fong, though not very pleafing, , 
yet is very audible, both which circumftances fhould’i 
(dlfcoveir it at all times s yet Kramer “j- informs us, , 
that, though immenfc numbers breed annually on i 

• Brit, Zoo!, p. 309. 

t Elenchus Animaliutn per Auftriam, p. a6i. Viennte, 1756. , 

T thi"; 



[ J'* ] 

«'■ ; 1 .nil.i: ill,; F .'m-'I no one ever obDrvCv! the 

t.i 

'I ::i I'ir.i : t'l.'hr" n'.;.,-t ninu>n in iMi'fl.nu! •. !ti that 
it 1 i'''L v.i.tM !;i.' ! I w w.i- ever {miuh! uMliin (he 
Ml the i,' in.iy !k*. v’Mitidi'i'.a as sathcr 

;m iin;.iir <, ■' 

'I hue ii’ .ui'-iii.T l\ul, howi'\cr, n rcil- 

j’oli whit h i • i )h' n in I'ltnnlK 1 1 ; licriiv; thi- Michael- 
mas anti Ahull ii!.,'!:!-, hy the Lunvion hiul-c.’ti hetr, 
it'ht'Jo in fv, 1 hJiu’c, \v,ts never tiiiuivwctl iti 
l.niti, ih.n.’,,;lt I have lu n them in p.tirr dinin'i; tlic 
liiniiiier, hoih in the im'imtaiiHius jf.iif!. ot Whilert 
,uiti hiejii.intl- t'i Suitl.ititi I', 

l!ut 1 {lull ntnv nwntion another jMoonlj.U wooil- 
•ukUs hrewd in F.nghvn.l. 

'I'hc Reverend Mr. Wiiirc, r.f Fclhont, wh'i is 
not only a wcll-retul ii.ttitr..Iij!, hut an ahivr: (jucK- 
TM.in, iihornis me, that he li.nh latjuunly Iviiled 
wi'utieocki. ill March, vvluch, upon being opened, 
Ii.kI the i tuliineius of eg;'*; in tiicm, and that it is 
ofual nt that time to lliUlt litem in n.iti ■, Willngbby 
alii) t hlu'vea the liiinr 

Tliis birvl, thcieltne, ci.Tt.m.'iv |Mir,n hefore itHi 
fuppoled mignuion; ami can it he cot ccivvtl that 
this ftridl union (which hinla in a wiki li ate li» faith* 
Jully adhere to) |j, iheuld tal;c place before they 

■* pfit. '/ttol, p, 

( '{'1,1 , cr Mill lliilc: k '*P*v * tt'tiiiiniMiJ ntn!(>j(t*» Ujv, 

U'lr re It (iciis Uiicily <M) the t>ti<h tun* ; ivJiuH heitcj mtaft 
cumitMai III Of iinfilmoi ihati ftunieiti v.iui< <4 Cheat nituu), 
nuy luf the hua';, buna mure lUn iiiirthiVAMl. 

t B. Hi. t . i. 

„ I h h, laeiieveii th»t n« muV-hitil wan ever fevti in i wil4 
Hate, nbtwitUlUndmg M. 4e Huiibti {ul'|«;£ti nuny «ti iiittij^ue 

travel ie 
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traverfe oceans, and when, they cannot as yet have 
pitclied upon a proper place for concealing their neft 
andneftlinge? 

Let os examine if this intercourfe before migration 
takes place in other birds, which are fuppofed to crofs 
wide extents of fea : and a quail affords fuch proof.. 

I have been prefent when thefe birds have been, 
caught in the fpringj which always turn out to be 
males, and are enticed to the nets by the call of the 
hen; quails therefore pair after they appear in Eng- 
land. 

But I lhall now confider the other two inftances 
of birds which -are feen with us in the win ter, and are 
not obferved in the fummer; I mean, the fieldfare 
and redwing. 

And firft, let us examine, wliere thefe birds are 
adually known to breed : the northern naturalifta 
fay, in Sweden; Klein, in' the neighbourhood of 
Dantisick, which is only in lat. 54* 30'*; and .Wil- 
lughbyj in Bohemia. . 

5 n the receives of the woods (Hift. Nat. des. Oifeaux,' tom;. I.) 
fuch irregular intercourfe is only obferved in cages and aviaries, . 
•where birds arc not only confined, but pampered with food. 

* See Klein, dc Avibus E'rratiois, p. 178.' Klein, however, 
cites Zornius, who lived in the fame part of Germany, and 
who afferts that the ,tuM{S Jliam (or redwing) leaves thole parts 
in the fpritig. 'riie circumftance therefore of the redwing’s 
'breeding in numbers (per multitudims) cfcaped the notice 
of Zornius, though he bath wiittcn -a difiertation on this 
tjutftion. 

Is it at all furpriztng, after this, that fuch d%0Veries, if made 
at all, Ihould not be commonly beard of f’ 

S 8 ’ A.|l; 
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As they ihcrtfori^ V.i’.iKl fh'ir ri .ih; iit nione 
Southern jwris r»l’ Ivim^vc, t't.-'c i .'.y no na- 

tural impoiVilViiiiy oi tU ‘u- 'I t:’);; 'i u , tlin.jgh, 
I inuft; own, i, never yet he’.rd li'ii. ul t’!'!* itti;, !nce> 
which was a ii'. ’! i.- .r i’iuldiiig-. 

ton *. 

1 cannot, hnwever, but tliink it i; i r.'jy Irons want 
of obfcrvatioii, that more rsl’lmh ncll'. have n<;l been 
difeovered, which arc only Isaskc,! uiter In- verj' ynung 
children j and tlic chief object is the eggs, or ncitlings, 
not the bird which lays them Hf. 

The plumage thcrclorc ami liight of the fieldfare 
or redwing being ncttlicr of them very remarkable, 
it is not at all improbable they may remain in fum- 
raer, without being attcmlcd toj and particularly the 
redwing, which fcarcely diiTers at all in appearance 
from other thnillies. 'i'lms the congji is by no means 
peculiar to C’oriuvall, as is commonly luppofed, but 
is mtilakcn i’or the jackdaw, or rook. 

But it majj be faid, that thefe birds fly |a Jflocks 
during the winter, and if they remain here during 
the fummer, we lliould lee them ctjiuliy congregate. 

1 have not before refcrml to Klein, wlio hath written a very 
able peatife, in which Ite ar(>ucs auaioil the poinisthty of ntigra. 
tion in birds } becaufc, though { Ibotth) be very happy to fupport 
vny poor opinion by hi« authoiity, yet 1 thougiu it right neither 
<0 rci'seat his fads, or Arguments. 

Kec Atfo lldrl. Mife. Vot. II. j*. 0t, 

i M. Illy birth «lfy buiy iapiatestu :i.i,ii«Hniv«U accefu, tliAt 
hoys cannot ditab to j birds aeUing i# tonliiwd alaioft entirety 
to liedges, siid low flirub. 
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This circutnfirance, however,, is by no means pe« 
culiat to the fieldfare and redwing; mofi: of the hard- 
billcd finging birds do the fame in winter, but fepa- 
rate in fummer, as it is indeed neceflary all birds 
fhould during the time of breeding. 

I ihall now confider another argument in favour of 
migration, which I do not know hath been ever 
infifted upon by thofe writers who have contended 
for it, and which at firft appearance feems to carry 
great weight with it. 

There are certain birds, which are fuppofed to vilit- 
this ifland only at diftant intervals of years ; the Bo- 
iiemian chatterer and crofs-bill * (for example) once 
perhaps in twenty. 

The fa<St is not difputed, that fuch birds arc not’ 
commonly obferved in particular fpots from year to 
year j but this may ariie from two caufes, either a 
partial migration within the verge of our ifland, or 
perhaps more frequently from want of a ready know- 
ledge of birds on the wing, when they happen to* 
be feen indeed, but cannot be examined. 

I never have difputed fuch a partial migration ; and 
indeed I have received a moft irrefragable proof of 
fuch a flitting, from the Rev. Mr. White of Selborn 
in I-Iampfliirc, whofe accurate obfervations I have be- 
fore had occafion to argue from. 

■* This hircl ehangt^s the colour of Its plumage at different 
feafona of the year, wlilch is fometimes red. 

The firft acctmnt we have of their being feen, is in the Pb.Tr,. 
abr. Vol. V. p. 33. where Mr. Hdwatd Lhwyd fufpe^ls them 
to be Virginia Jiightingalee, from theft feathers being red, and 
had no difficulty of at once fop^ofing that they bad crofted the 
Atlantic* 

TM 
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Tlie rock (or ring-mr/ci) hath always hlthcirlo 
.been conrukTod as fitnjucnting only tlie more moun- 
tainous parts of this illand : Mr. bite, however, 
.informs me that there ts a regular migration nl thelc 
birds, which flock in nuitthcrs, aitd rognliirly vifit the 
•neighbourhood of Selhorn, in Ibunplliire 

■I therefore have little doubt hut that they ap>alh; 
appear in others of our Southern counties ; though it 
-clcnpcs commott obfervation, as they bear a iort of 
general relcmblancc to the bUck-bird, at lead to tlic 
.hen of that fpccics. 

I own alfo, that I always conceived the Bohemian 
•chatterer was notobferved in C Treat Britain but nt very 
diftant intervals of years, and then perhaps only a 
tfinglc bird, whereas Dr. Ram Icy (urolcflor of natural 
hidory at Edinburgh) informs Mr. Bennani, tluu 
.flocks of thefe birds apfsear conftantly every year in 
.the neighbourhood of that city ♦[% 

As for crofa- bilks, they arc feen more and more In 
•diflerent parts of Englaiul, lince there have been lb 
many plantations of firs : this bird is remarkably 
fond of the foeds of thefe trees, and therefore 
■changes its place to thofc parts where it can procure 
tlic greated plenty of fuch fi>ud 

• Sec alfo hr. 5 i?:ot.l. Til. p. 56. 

{• Thefe bir<li are faitl eo he pafijinjlTfly fonil of the bt*f- 
ria of the meantaitt^afh, whk h t-. ;u> uncuininuti tree ia thr 
Southern iviru of Great brhatn, hut hy m inca(i,*i to in the 
Noith. 

$ This hffd flxjttitl alfo, for the fame wafon, be foutnJ (tom 
: ytar to year in the cyder countict, if it wat true (aa isi com* 

. UKUily wpj>o<«d) that he t» particularly fond of the kernek of 
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, This flitting therefore by no means amounts to a 
total and periodical migration over feas, but is no 
more than what is experienced with regard to feveral 
birds. 

For example, the Britiflr Zoology informs us *, 
that, at an average, 4000 dozen of larks are fent 
up from the neighbourhood of Dunflable, to fupply 
the London markets ; nor do I hear, upon inquiiy, 
that there is any complaint of the numbers decreaf- 
ing from year to year, notwichftanding this great 
confumption. 

, I fbould not fuppdfe that 50 dozen of fkylarks 
are caught in any other county of England ; and it 
iliould therefore feem that the larks from the more 
adjacent parts croud in to fupply the vacuum occafion- 
ed by the London Epicures, which may be the caufc 
poffibly of a partial migration throughout the whole 
ifland. 

I begin now to approach to fomething like a con- 
clufion of this (I fear) tedious diflertation ; I 
think, however, that I fliould not omit what appears 
to me at leaft as a demonflration, that one bird, whicli 
is commonly fuppofed to migrate acrofs feas, cannot 
poffibly do lb. 


apple*, ■which it U conceived he can inftantijr extract with his 
very fineular bill. 

Mr. I'enftall, F. R, S, however, at my dcfire, once plijcCd 
an apple in the cage of a crofs-bill, which be had kept for fomc 
time in his very valuable and capital coUefllon of live birds ; 
upon examining the apple a fortnight afterwards, k temainetf 
untouched. 

* F. *35* 


A landrail 
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A landrail when put up by the {hooter, never 
flies 1 00 yards j its motion is cxccfiively flow, whilil* 
the legs hang down like thole of the water fowls 
whicli have not web feet, and which are known 
never to take longer fliglits. 

This bird is not very common with us in England, 
but is exceflively (b in Ireland, where they arc called 
corn-creaks. 

Now thofc who contend that the landrail, hccaufc 
it happens to difappear in whiter, muft migrate acrofs 
oceans, are reduced to the fldlowing dilemma. 

They muft flrfl: cither ftippofe that it reaches Ire- 
land periodically from Amcricaj which is iinponiblc!, 
not only bccaufe the padage of the Atlantic includes 
fo many degrees of longitude, but bccaufe there is 
no fuch bird in that part of the globe. 

If the landrail therefore migrates from the conti- 
nent of Europe to h eland, which it mull: otherwile 
do, the ncccfiary conrct^ucncc is, that many muffc 
pais over England in their way Weftward to Ireland 1 
and why do not more of thelc birds continue with 
us, but, on the contrary, immediately proceed acrofs 
the St. George's channel ? 

Whence flumUl it arilu alfo, if they pafs over this 
idand periodically in the fpring and autumn, that 
they are never obferved in fuch paSge, as I have 
already ftated their rate in flying to bo exceHively 
flow } to which 1 may add, tliat I never faw them 
rife to the height of twenty yards from the ground, 
IMir indeed exceed the pitch of a <|uatl. 


* Br. Zool. p. 387, 


I have 
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I have now fubmitted the beft anfwors that have 
occurred, not only to tlie general arguments for the 
migration of birds acrols oceans, but allbtothe parti- 
cular fa£ls, which ‘arc relied upon as actual proofe 
of fuch a regular and periodical pafilige. 

Though 1 may be poflibly mirtuken in many of 
the conjeilures 1 have made, yet I think 1 cannot be 
confuted but by new fads, and to fuch frefli evidence, 
properly authenticated, I fliall mofl: readily give up 
every point, which I have from prefent convidion 
been contending for. 

1 may then perhaps alfo flatter myfelf, that the 
having expreffed my doubts with regard to the proofs 
hitherto rolled upon, in fupport of migration, may 
have contributed to fuch new, and more accurate 
obfervations. 

It is to be wiflied, however, that thefe more con- 
vincing and decifive fads may be received from 
iflanders (the more diftant from any land the better^) 
and not from the inhabitants of a continent j as it 
does not feem to be a fair inference, becaufe certain 
birds leave certain fpots at particular times, that they 
therefore migrate acrofs a wide extent of fea. 

For example, ftorks difappear in Holland during 
the winter, and they have not a very wide trad of 
fea between them and England ; yet this bird never 
frequents our coafts. 


• 1 would particularly propofo the ifland* of Madera and 
iSt. Helena j to thefe, I would alfo add the ifland of Afeenfioa 
^ad it any inhabitants), as Kkewlfe juan Ferpandez, for the 
a*a 9 ifit!k ocean. 


The 
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The ftork, however, may be trucly fonfiJcK'd a, 
a bird of pafliige, by the inhabiiauiji of thofe 
of Europe (wlicrcvor lituatal) to wliieli it ut iv be 
foppofed to rclbft duriog the wuStcr, and whuic it is 
not feen during the fiuuraer. 

1 am, dear Sir, 

Your moCl faithful# 

humble fervant. 


Baines Barrington^.. 
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P. s. 

SiNClE I fent to you my very long letter on the 
migration of birds, I have had an opportunity of exa- 
mining the “ Planches Enluniindcs,” which are faid 
to be publiflied under M. de Euffon’s infpediion, 
and which feem to afford a demonih-ation of M. 
Adanfon's inaccuracy in fuppofing cither the roller, or 
fwallows, which he caught in his Aiip, near the coaft 
of Senegal, to be the fame with thofe of Europe. 

In the 8 th of thefe plates, there is a coloured 
figure of a bird, called le rollier d’Angola, which 
agrees exadcly with M. Adanfon’s defeription ^ j but 
he trufted too much to his memory, when he pro- 
nounced it to be the fame with the Garrulus Argen- 
toratenfis of Willughby, and therefore fuppofed it 
to be on its paflage to Europe. 

This bird hath, indeed, in many refpedts, a very 
ftrong refemblance to the common roller of Europe, 
which is reprefented alfo in the Planches Enlu- 
minees, plate 4.86 j but it differs mofl: materially 
in the length of the two exterior feathers of the 
tail, as well as in the colour of the neck, which 
in the African roller is of a moft bright green, and 
in the European of rather a dull blue. 

In the 310th plate, there is likewife a coloured 
reprefentation of the “ Hirondellc a ventre roux du 

Senegal,” which fpccimen was poflibiy furniflacd 
by Monf. Adanfon himfclf. 

* Voyage au Senegal, p. 15, There .ia alfo another African 
bird, reprvfeiued in the ” Planches Enluminees,” which aright 
very eafily, on a bafty infpedlion, be wiiftalcen for the Garrulus 
Argentoratenfis, viz. the Guepier a longue queue du SenegaU 
Pi. Enl. p. 314. 

The roller of Angola is dfo engraved by BrilTon, 'I’* ii. 

pi. 7. 

VoL. LXII. T.t 
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It very much rdcmhlc; tiic iMiropran fwallow, 
but the tail diOers, a;; the thr(; ■ (ut the Senegal ffu;- 
ciinen) taper fnnn the tep < t the two exteihir fea* 
thei't! V> the btuinin, at th'ic r- gnlar divilion;-, 
tvlnn'can hi tlie iMuupe.m litcy are j early td the tame 
width thiDughont, 

'rhe a.’nvincing prenf, howvwcr, that the Ili- 
“ rondcllt.* a ventre rou'i dti henv 'tl" dillcrs from 
our chimney l\val!i>w i*;, that liic lump is entirciy 
covered with a bright orange or chclnut, which in 
rhe b'uropcan iwaliow is of a very lovely but dark 
** piirpliih blue culour *.*’ 

I laving lately looked into Arillotlc’s Katnr.il I li- 
flory, with regard to the cuckow, I take this oppor- 
tunity alfo of enlarging on the doubts I have thrown 
out, in relation to the prevailing notion of this bird's 
nelUiitgs being hatched and fed {>y idllcr parents. 

i find that this moU general opinion takes its rile 
from what is laid by tins father of natural hittory, 
in his ninth book, and twenty-ninth chapter. 

Ariilotle there afleris, that the cuckow does not 
build a ncll itfelf, hut makes ulc tnoft commonly of 
thole of the woori- pigeon, hedge-fparrow, lark, 
(which he lultls arc on the ground) as well as thabof 
the ‘j-, which is in irrcst. 

Now, if we take the whole of this account toge- 
ther* it is certainly not to be ileperided ujion } for 
the wood-pIgcon and Ijedgc-fparrow <lo not build 
upon the ground, and no one ever pretended to have 

* S»<* Wilhifdil'y, i>. ■jii. 

t 'if’ke J***^j‘« i* rcnUficti tu(nlit\ bur, at «b'‘rt it no dcfcfip- 
don, it isjilHcttJt to what bird! Ariilotle hcrt aUttdei toj. 
£inannt it to be tbs greenfmeh. , 

'i 'riic wood-pigeon, from U» ibe, item* to be the only 
bird whkkU capable of hatchings or fcedini;, the )oungc>u- 

tuuud 
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■found a cuckow’s egg in the ncft of a lark, which, 
indeed, is fo placed. 

I have before obferved, that the witnefles oftcni 
vary with regard to the bird in which the cuckow’s 
egg is depofited * j and Ariftotle himfeif, in the fe- 
venth chapter of his fixth book, confines the fbftcr- 
parents to the wood-pigeon, and hedge- Iparrow, but 
chiefly the former. 

If the age “1“ of Ariftotle is confidered, when he 
began to collei^ the materials for his Natural Hiftory, 
by the encouragement of Alexander after his con- 
quefts in India it is highly improbable he fhoiild 
have written from his own obfervations. He there- 
■fbre feems to have haftily put down the accounts of 
the perfons who brought him the difierent fpecimens 
from moft parts of the then known world. 

Inaccurate, however, and contradidlory as thefc re- 
ports often turn out, it was the beft compilation 
which the ancients could have recourfe to j and Pfiny 

'kow ; yet, if it is recolleiElcd that this bird lives on feeds, it 
is probable that the cuckow, whofe nourifliment is infcfls, 
would either be foon ftarved, or incapable of digefting what was 
brought by the foftcr-parent. This objtAion is equally appli- 
cable to the if it is our greenfinch, 

* Thus Linna-ys fuppofes it (in the Fauna Suecica) to be the 
white wagtail, which bird builds in the banks of rivers, or 
roofs of houfes, (See Zinanni, p. 51,) where it is believed no 
young cuckow was ever found. 

+ He did not leave the febool of Plato till the age of thirty- 
eight (or, as foine fay, forty) j after which, fome years paffed 
before he became Alexander’s preceptor, who was then but 
fourteen ; nor could he have written his Natural Hiftory, pro- 
bably, till twelve years after this, as, Pliny ftates that fpecimens 
were fent to him by Alexander, from his conquefts in India. 
Ariftotle therefore muft have been nearly fixty, when ho began 
this great work, and confequcntly muft iiave deferibed from the 
♦bfervations of others. 

t Pliny, L, viii. c, i6. 


Tt 2 
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therefore profcffcs only to abridge him, in which 
he often does not do juftko lo the original. 

Whatever was aficitcd by Arifloile, is well known 
to have been moft implicitly believed, till the lull: cen- 
tury } and I am convinced that many of the learned in 
Europe would, helbrc that time, not have cadited 
their owm eyefight againft what he had delivered. 

There cannot be a llrongcr proof that the general 
notion about the cuckow ariles from what is laid 
down by Ariftotle, than the chapter which inunc- 
diatcly follows, as it relates to tire goatfuckcr, and 
fbtes that this bird fucks the teats of that animal. 

From this circuinftaucc, the goatfuckcr hath o!?- 
taineda ftmilar name in moil languages, though it is 
believed no one (who thinks at all about matters of 
this fort)^ continues to believe that this bird fucks die 
goat any more tb.m the hedgehog does the cow. 

I beg leave, however, to that I 

give thde additional reaions only hrr my doubting 
witli regard to this mofl prevailing opinion } hecaulc 
T am truly fcnfiblc that many things happen in na- 
ture, which contradict ail arguments from analogy, 
and 1 am perfuaded, thcrefoio, that the fird peribn 
wlio gave an account of the flying dflt, was not cre- 
dited by any one, though the cxiflence of this animal 
ia not now lo be difputed* 

All that I mean to contend for i«, that the in- 
jfiancca of fuch extmordinary peculiarities in aniimh, 
fhould be proportionably well attcilcd, in all the 
ncccilky circurnflances. 

I inuft own, fur example, that nothing fltort of tlic 
j^lowifi| particulars will thoroughly fatisfy me on 

** See Zinanni 91^ who took great pains to 
v«ifac jsrtoc,. 

The 
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The hedge«fparrow’s neft muft 'b'e found with' the .’ 
proper eggs in it, which ^ihould be deftroyed by the 
cuckow, at the time (lie introduces her fingie egg*'. 

The neft fliould then be examined at a proper 
diftance from day to day, during the h'edge-fparrow’s • 
incubation, ,as alio the motions of the fofter parent at- 
tended to, particularly in feeding the young cuckow, 
till it is able to ftiift for itfelf. 

As Thave little doubt that the laft’ mentioned cir- 
cumftance will appear decifive to many, without 
the others which I have required, it may be pro- 
per to give my- reafons, why Tcannot' conftder it 
alone, as fufikient. 

There is fomething in the cry of a neftling for food, 
which affeds all kinds of birds, almoft as much as 
tliat of an infant, for the fame purpofe, excites the 
compafBon of' every human hearer-f.' 

Thave taken four young ones from a ben Ikylaik, 
and placed in their room- fiyc neftling nightingales, 
as well as five wrens^ the greater part of - which were 
reared by the fofter parent. 

It can hardly in this experiment be contended, that 
the Ikylstrk miftook-them for .her own neftlings, be- 

*■ I couliJ alfo with that the fallowing experiment was triet*. 
When a hedge- fparrow hath laid all her eggs, a fmglc one of 
any other bird, .as large as a cuckow, might be introduced, af- 
ter which if either the ntll was dffcried, or tlu- egg too lar»e 
to bt hatehcrt, it would afford a ftrotig prefumption againft 
this prcvailingopinion.' I muft here alf6 take notice, that Mr. 
Hunter^ ,F. R.8.,who hath difl*£led hen cuckows, in/orw# me 
that they arc not .incapacitated from .hatching tlwir.eggs, as hath 
been fuppofed by fomc ornitliologifls. 

t I am perfuaded that a cuckow is oftencr an orphan, th.'in 
any other ncftlitvg, becaofe, from the cuiiofity .which. prevails 
with regard to this bird, the parents arc eternally Ihot. 


caufe- 
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caufo they dificrctl greatly, not <4ily in inimbcr and 
fizc, but in their iiabits, lor nighlin;>;.il<‘s and wrens 
perch, which a ileyhuk is; alinoR incapable oi, tluaigh, 
by great ailiduity, flic at lull taug’rt hericit’ the pro- 
per equilihre aF the Ixuly, 

I have iilicwite been witnefs oF the following ex- 
periment: two roliinr. hatched live young ones in a 
breeding cage, to which live (ilbcrs were added, 
and the old hiidi brought up the whole number, 
making no dillitivilicin between tijoin. 

1 he jAedulogic alb) nicntions (vvhkh is a very 
fcnfibie ttcatile on the nigluin, 'pile that ncfllings 
of nil lurts may be reared in ilic fame manner, by 
introducing them to a caged birtl, which is fupplied 
with the proper food. 

Not only old birds, however, attend to thin cry of 
diftrcJfii from nelllings, but youjig ones alio which are 
able to fliiit for tlicinlelvcs. 

1 have icen a chicken* not above twt> ntionths old, 
take us much euro ut younger chickens, as the pa- 
rent would have fhewn to thent which they had lolf, 
not only by I'cratching to procure them ibod, but by 
covering them with her wings ; anti I have little doubt 
but tliut flie would have done the t'amc l)y young 
ducks. 

I have likcwife been witnefs of oeftltng thrulhcs 
of a later brood, being fed by a young bird witich 
was hatched earlier, and which indeed rather over- 
crammed the orphans intruded to her care i if the 
bird however erred in judgement, fltc was certainly 
not deficient in tenderncls, which I am perfuaded (he 
«rmld have equally extended to a nefUing cuckow* 

• Paris, iy5j, or 1771, 

w m w f |Pi ^ M ii» 

XXII, Koy- 
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XXIL K02KIN0N EPATOSeENOTS. 

o R, 

The Sieve of Eratoftliencs. 

Bewg an account of his method of finding all 
the Prime Numbers^ by the Rev. Samuel 
Horllcy, F. R. S. 

Read May 7, A Prime Humbcr IS fucli 0 One, as Iiatfi' 
/a no intrcgral Uivifor but unity, 

A number, which hath any other integral divifor, 
is Coinpolite. 

Two or more numbers, which have no common 
integral divifor, befides unity, are faid to be Prime 
with relped to one another. 

Two or more numbers, which have any common' 
integral divifor bclidcs unity, arc laid to be 
Compofite with refpe<St to one another, 

I’he diftindion of numbers into Prime and, 
Compofite, is fb generally underftood, that I fup- 
pofe it is needlefs to enlarge upon it. 

To determine, whether feycral numbers propofed 
be Prime or Compofite with refpedi to one motberr 
is an eafy Problem, The folution of it is given by 
Euclid, in the three firft propofitioiis of the yt'h 
5 book 
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Tio'jI: of tlKKlcmcnt*;, ntnl i t to tie fouiinl in many 
nmunoii trcalfl^' i ol Atiihimtit' an 1 Ale;* lira. 
lo tlalertuifK;, coiiefniir.;v any i pinjnMt.t, 

■wlitfluT ft lie !*, iuu’ oi i, a 

l’tnl>U‘iu of nnu ii )Mv, ati r ililll.ulf i . It Ueir. iii- 
<.lcc<Hne;t|'aiiI( <0 atliir<i l;»l»;titi:i, by any 
metluid; ine.nilc the (tu't'oiiivc founatiott ot' lli- 
piimc luinitKif; doih nor lu in rciUniblc to any j^r- 
iit'ial law. Ami for tlic lanu' K’atnit, no iliuA 
imcthoil hath h-itherto Ucen i»it lor conticuc^- 

mg a Table of all the ju ime numbu i to any given 
Umtt. EratoiUicnc;*, whoU- Ikill in i veiy hraneb 
of rhe pbilofbpliy «iul llaraiiun ot hi time rcii- 
tlereil hli name lo famoint among ihc or the. 
Alcxautlriaii School, w;u the invenror oi' an imh- 
red merhotl, by vyhicli loch a table might he con- 
Orodcil, !uul carricvl to a j'ji at hnigtlg in a (hoit 
rime, ami wirh litrle labour. ^ Tlii-. t viraoniinaty 
ami nfcful invention is at pnfenr, I bclicvt’, iitth-. 
It at all, known; being deferibed only bv two 
writers, who are IcUUnn rranb uinl by them l»ut 
oblhircly ; by NicomachuN Cleraiinns, a Ihallow 
writer oi the tjd nr 4th cenrurv, who Iccms to ha\ e 
been led into nwthcm.'tflcal Ipeenlations, not Jo 
jnweh by any genius tin- them, as by a foudut!l‘. tor 
the ntyfturie* of the Pythagortmu ami Platmue 
lolopby ; and by Boetluus, wliofc treatile npnii 
nu miters U hue an abridgment of tbr wretched jivi* 
hjiin.tm'o of Ntehomaebui *. I Harter myfclf 
ttu'icfoir, that arueelnd aceonnt of it will not ha 
wnucccpcablc to this learned Society, 

y There mv more piece# than one of thli Nkhomachii# 
«)(»•& I'hat which I refer to U intUktl 
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But before I enter exprefsly upon the fubjcd, I 
mull take the liberty to animadvert upon a certain 
Table, which, among other pieces aferibed to Era- 
tofthenes, is printed at the end of the beautiful 
edition of Aratus publillicd at Oxford in the year 
167s, and is adorned with the title of Kocrumv 
EpcijoB'evHs. It contains all the odd numbers from 
3 to 113 inclufivc, diftributed in little cells, all 
the divifors of every Com polite number being placed 
over it, in its proper cell, and the Prime numbers 
are dillinguilhcd, fo far as the table goes, by hav- 
ing no divilbrs placed over them. It hath probably 
been copied cither from a Greek comment upon the 
Arithmetic of Nicomachus, preferved among the 
inanuleripts of Mr. Scldcn in the Bodleian Library, 
in which, though the manufeript is now lb much 
decayed as to be in moft places illegible, I line! 
plain velliges of fuch a table which might be 
more pcrfe< 5 l: too years ago, when the Oxford Ara- 
tus was publillicd ; or clle, from another comment, 
tranllatcd from a Greek manufeript into Latin, 
and publilhed in that langu^e, by Camerarius, in 
which a table of the very laiue form occurs, ex- 
tending from the number 3 to 109 inclufivc. It 
may fiiffidicntly Ikreen the editor of Aratus from 
cenfure, that he had thefe authorities to publilh 
this table as the Sieve of Eratofthenes ; clpecially 
as they are in fome meafurc fuppoited by pafiages 
of Nicomachus himfelf. But the Sieve of Era- 
tofihenes was quite another thing, 

*' This munufcript feemt to have contained the text of Ni* 
oomachus with Scholia in the margin. But the table evidently 
belongs to the Scholia, not to the text, 

V01-. LXU. U u The 
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n'lic Oxfonl editor hath anwxcd to his table, to 
explain the ulu ol' it, f'onic dctaclu il pnfTap.es, which 
he hath k'lc<ile«i from the text ot’Nifomuchus, ami 
from a comment upoti Nicotnarhu'4 altaihed to 
Joannes (iramnt.iticu.i. In rlu-ie pajliige.-i the <lif- 
tcreucc Ijctwccn I’rlnie and Cniupoitre numbers 
explaitied, in many words indeed, but not with 
the }!;reiUc(l: aecuiacv; and it is propolcd to frame 
a kind of Table of all the o<ld nundjers, li<iim \ to 
any given limit, in which the {icHnptjfne nuinlH r,; 
OmuUl he dillinguilhcd by certain marks ♦. 'hhe 
Frimes would ctMilequently he eh.iratUeriied, an far 
as the tabic (hould be carried, by bein-'j munarked. 
But, upon what principles, or by what rule, fuelt a 
tsible is to be conftruited, is not at all explained, It 
i« obvious tltat, in order to murk theCoinpoiite 
numbers, it is necciTary to know which arc Inch. 
Ami, witlumr ibmc rule to dillinguifh which inun- 
hers arc IVimc, ami winch arc Couipoiitc, indc- 
pcmk’ut of any table in which they fhail be dbbn- 
guiihcd by marks, it is impoffible to judge, whe- 
rhci tilt: r.dde he true, as for as it goes, or to extend 
if, if rcquiiite, to a further limit. Now it wai 
tlic Rule by which tlie Ibime mimhcrs and the 
C'ompoiito might be dibingudiKil, not uTabb cotw 
ftfo^^ed wc know not how, that was tlic invett- 
tion of Eratollhenes, to winch troin its nb, jh 
well as frotn the iiatutc of the operation, wliich 

* Nioaiau htr; and /wannn (jmnraatkua {Kopufe tiiat thtfe 
markt AImhiIiI W i.uti, a-: OiMtild not oiilf ihf com* 

{wSm nufttbers, hui (me to rapreb xi) the diviforx (4 

number, b will bo fo«wn, in a proper ploet, tb«c 
tkii.wni :tw part of the ongiiittl eontrhsnco oC tbe ISkve. 

S proceeds 
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procectls (as will be flicwn) by a gradual exterilil- 
jKition of the compofitc numbers from the arith- 
metical ferics 3. 5. 7. 9. ii. &c. infinitely conti- 
nued, its author gave the name of the Sieve. .1 
have thought it ncccllary to premife thefc remarks, 
to remove a prejudice, which I apprehend many 
may have conccivech-as this beautiful and valuable 
edition of Aratus is in every ones hands, that this 
ill-contrived table, the ulclcfs w'ork of Ibrae monk 
in a barbarous age, was the whole of the invention 
of the great Eratofthenes, and in jullice to my- 
Iclf, that I might not be fufpedfed of attempting 
to reap another’s harveft. 

I now proceed, to give a true accoinrt of this 
excellent invention ; which, for its ufcfulnefs, as 
well as for its limjdicity, 1 cannot but conlidcr as 
oncof the moft precious remnants of Ancient Arith- 
metic. I flrall venture to rcprelent it according to 
my own ideas, not obliging myfelf to conform, in 
every particular, to the account of Nicomachus, 
which 1 am perfuaded is in many circumllanccs 
erroneous. In ftating the principles upon which 
the Operation of the Sieve was founded, he hath 
added obfervations upon certain relations of the 
odd numbers to one another, which arc certainly 
his own, bocaulc they arc of no importance in 
■thcmlclvcs, and arc quite foreign to the purnole. 
Every thing of this kind I omit; and having ilxatod 
what I take to have been the genuine Theory of 
Eratofl:heuc8*s method, cleared from the adul- 
terations of Nicomachus, I deduce from it an ope- 
ration of great fimplicity, which foives the Pro- 
blem in queftion with wonderful eafe, and which, 
U u i bcciiule 
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bccaufc It is the raofl liinplc that the theory 
to uflbnl, I icruplc not to adopt as the original 
Operation oi the Sieve, thougli nothing like it is 
to he I'ouiul in Nicomaehus; though, on the con- 
trary, Niehomachus, and all his Commentators, 
wonhl luggell an operation very tlitl’erent iVotn it, 
and tiir more laborious. For the I'atishnilion of 
the curious .and the learned, I have annexed 
a copy of fo much of Nieomachus’s treatile, 
as relates to this fubjeit, with fuch corredions 
of the text, as it fhinds in tlic edition of Wiche- 
lius, printed at Paris ann. 153^, as the lenlb hath 
fuggefted to ntc, or I Imve thought proper to udo}>t,. 
upon the authority of a matiuicript prrJervevl 
among thofe of Aryhhiihop Laud, in the Hodteiau 
Library* which, in this part, I have carefully col- 
lated. ISy comparing this with the account wliich 
I fubjoin, every one will he able to judge how 
far I have done juflice to the invention 1 have un- 
dertaken to explain. 

P R O II L K M. 

*!a Jtnd all the P/ ims Numkrs. 

The number 2 is a Prime number ; but, except a, 
no even number is Prime, bceautc every even num- 
ber, except *, is diviftblc by a, and is therefore 
Compoiite, Hence it tbilowa, that all the Prime 
nmnbers, except the number a, are included In 
the feries of the odd numbers, in their natural or- 
der» inhuitcly exteiulcd ; tliat is, in tlic leries 

3* 5# 7. $7. 1 1* tj, 15. 17. 19, at, 23. 35, a/. 

3*' 33* 35* 37* 39- 4** 43*45- 47* 49* S** 

Every 
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Every tuunber which is not Prime, is a multi- 
ple of Ibmc Prime number, as Euclid hath demon- 
ilral’cd (Element. 7. prop. 33.) Therefore the 
foregoing ferics confifts of the Prime numbers, and 
of multiples of the Primes. And tlie multiples, of 
every number in the ferics, follow at regular dif 
tanccs ; by attending to which circumftancc, all the 
multiples, that is, all the Compolite numbers, 
may be eafily dirtinguilhed and exterminated. 

I f\y, the multijdcs of all numbers, in the fore- 
going Icrics, follow at regular diftanccs. 

For between 3 and its firft multiple in the feries 
(9) two numbers intervene, which arc not multi- 
ples of 3. Between 9 and the next multiple of 3 
(15) two numbers likewife intervene, which arc 
not multiples of 3. Again between 1 5 and the 
next multiple of 3 (21) two numbers intervene, 
which are not multiples of 3 j and fbon. Again, 
between 5 and its firrt multiple (15) four numbers 
intervene, which are not multiples of 5. And be7 
tween 1 5 and the next multiple of 5 (2 5) four 
numbers intervene which arc not multiples of 5 ; 
and lb on. In like manner, between every ptur of 
the multiples of 7, as they ftand in their natu- 
ral order in the ferics, 6 numbers intervene which, 
arc not multiples of 7- Univcrlally, between every 
two multiples of any number «, as they Hand in 
their natural order in the feries, «— i numbers in- 
tervene, which arc not multiples of «. 

Hence may be derived an Operation for extermi- 
nating the Compofite numbers, which I take to 
have been the Operation of the Sieve, and is as 
follows. 
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7'A’ Opcnuim rf ibe Skve. 

Count, all the tenm of' the litici tollnwin^; the 
number 3» by tiurt;., nn<l (’t'.piinj’u every thu '4 
jjumber, 'rini; ;tl! tlu; nuihiplvi tul' { an* ck- 
•punged. The ihll unriuicclkul numljcr that ap- 
pears in (he Icric.s alter 3, i . Ivtjnmgc rlu* 
lljiiarc of 5* Count all the icrnui ot* the Icriofi, 
which tijlinw the iquarc of 5, by live}, ami 
expunge every fifrfi number, if not cxpuiigeti 
before. Thus all the muhipU; » of m c arc exjningvtl, 
which Were not at llrlt cxpuugetl, auumg the nml- 
tiplcs of 3, The next uncancelh d mnulK r to 5 
is 7. Exjwmgc tlw fquarc df Count all the 
terms of the ferks following the hpuue of 7, by 
fevens, and expunge every teventh mimher, if not 
i*xpungcd before, 'riui.i all the multiples of 7 are 
expunged, which were not bcibrc expunged among 
the multiples of 3 or 5. The next uncanccUca 
number which is now to be ftnuui in the Icrks, 
after 7, is 1 1. Expunge the Ujuarc of 1 1, Count 
all the terms of the Icries, which follow the Itpiarc 


3 ' S* 7# »*. 13. Jr^S, ty. ig. p, *j. /A, p. ao* ;p. 

SA. SAn 37. 41. 4J‘ 47- .ft'. f,f. .f,7. V)- 

bi. m m- 67. HA' ?»• 73. HA* P- 79. tit*. if. $.% 
^ A " 97 ' 101* 103. (('pif. 107, 113, 

KAp r/t, rp> //s'. M7. r/t/. tji. #34. 
*|iti *0A* ii4S. »49. is*. /f4* A4$* isf» 


of 
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4 >f II, by elevens, and expunge every eleventh 
number, if not expunged before. Thus all the 
multiples of ii arc expunged, which were not be- 
fore expunged among the multiples of 3, 5, and 7. 
Continue thefe expun£lions, till the firftuncaucclled 
number that appears, next to that whofe multi- 
ples have been laft expunged, is fuch, that its 
iquare is greater than the laft and greateft num- 
ber to which the feries is extended. The 
numbers, which then remain uncanccllcd are all 
the Prime numbers, except the number z, which 
occur in the natural progreflion of number from i 
to the limit of the feries. By the limit of the fc- 
vics 1 mean the laft and greateft number to which 
it is thought jiropcrto extend it. 

Thus the prime numbers arc found to any given 
limit. 

Nicomachus propofes to make fuch marks 
over the Compofite numbers, as fliould flicw all 
the divilbrs of each. From this circumftancc, 
and from the repeated intimations both of Nico- 
inaclms, and his commentator Joannes Gramma- 
ticus one would be led to imaginc, that the Sieve; 
ot Eratoll hones was fomething more than its name 
imports, a method of lifting out the Prime num- 
bers from the indiferiminate mafis of all numbers 
Prime and Compofife, and that, in fomc way op 
othar^ it exhibited' all the dlvHbrS of every Corhpo- 
tite numbor, and Hkewife flicwod Whether two or 

^ , 'i > - I 

* The Comwent of Joanoes OhMtRmdcws is extant in ma- 
nufeript in the SavIHan Library at Oxford, to which i have 
frequent accefs, by the favour of the Jlcvercnd and I/:*nicd 
Me, Ilornftjy, the Savilian Fufclfor of Aftronomy. 


more 



C 336 ] 

more Compofite mimhcr.' wtre Prime orCompofUc 
with refpccl to each other. I have many aaiotna 
to think, that this was not the vale. 1 lhail as 
hrieOy as podlhlc point out foiue «t' tlu; niuvi, tin 
the niaifer is nor ib important, as to jullity my 
trouhliuf; the Society with a luiiuue <!< t.iiIof t!u*m. 
Firfl then, in the natural Icrici ol‘ othi mimhcr.-', 
3. 5. 7. See. cvciy nunihci is a iliviUn oi Ibmc luc- 
ccctliiig mimber. 'rheretbre if wc arc to have 
marks for all thctUrtercirt bivilors of every Com* 
polite number, we inurt; have a vHircrctit mark lor 
every otUl number. Therefore wc mull have as 
many m.nk ;, or fyflems of marks, as tnunhers; 
atul I tio nnr lee, that it wotiUl be pollible, to lintl 
any more coinpeinlious marks, ihaii the conimtm 
numeral charaders. Tilts being the cafe, it wouUI 
be impradlicable to carry furh a table as Nicoma* 
chus propoles, aiul his commentators have Ikt tched, 
to a fiilhcient length to be of ulc, oil account of 
the multijdicity of the divifors of many numbers, 
and the confufiou wliich this ctrcumlhuicc would 
create *, It i.s hardly to be fuppolcd, that bh a- 
tofthcncs could overlook this obvimns dittkulty, 
tliougli Nicomachus hatli not attended to it. Era- 
tofthenes therefore could not intend the conllruc* 
tion oit ibch a table. 

In the next pkee^ fudi a table not being liad, 
EratoIIhefies could not but perceive, that, the 
determining whether two or more numbcr.H be 
Prime or Compofite with rclpc^f to one an* 
other, is in all cafes to be done more caftiy, 

t|te 4ked method given by Euclid, ihin by 

* Tlw ttWAlMr 1465 bath do led than si dlieftm dlvifbrt^ 

■>' '■ ■' ' ' ' ' '■ ■' ' the 
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the method of the Sieve. And he could not mean, 
to apply this method to a problem, to wiiich ano- 
ther was better adapted. 

I ^afily, Eratodhcncs could not mean, that die 
method of the Sieve {liould be applied to the find- 
injj of all the pofilblc divilbrs of any Comj)ofitc 
number propofed, bccaufe he could not be unac- 
<|uaintcd with a more ready way of doing this, 
I'ounded upon two obvious Theorems, which could 
not he unknown to him. 

The Theorems I mean arc thcfc. 

I//. If two Prime numbers multiply each othi't\ 
the number produced hath no divifors hut the two 
prime fadiors. 

td. If a Prime number multiply a Compojile mim^ 
het\ and likewife mull/ply all the divijbrs of that 
compojite Jlveral/yt the numbers produced by the nmU 
tiplicaiions of ihtfe divifors will be divifors of the 
number produced by ibc jlrfi multi plkallohi And the 
number produced by the firf multiplication will have 
no dhi/hrs^ but the two faSlors^ the divifors of the 
Oimpojite Jathr^ and the numbers made by the multi- 
plication of tbefe divifors by the Primefaifor feverally. 

The method of finding all the divifors of any 
Compofitc number, ilclivercd by Sir Ifiiac Now- 
tnn in the Arithmetica Univerlalis, and hv Mr. 
MaeUiurln in his Treatife of Algebra, may be 
<!cduccd from thefij propolitions, as every ma- 
thematician will cafily jiereeive. ^riiis method 
lequitcs indeed that the lead prime divifur UMUild 
be prcvioufly Ibuiul; and, if the lead punu- <11- 
viibr fbonUl happen to be a large numht.T, au it 
Is not adignablc by any j’cneral method, the 

Voi.. TXll. X X inve. 
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invclligation f)t* it by repeated fentatioijs may- 
bo very ft dioron A taldo thcrotorc t»t‘ tlic odd 
nunibtr;; \ mwhirli fl»c Compulitc numl.'orii fhuuld 
t.icU !i;tvo \U loali I’finu; divili)r written over it, 
wovild be very \iici\d. Iku i<u hornaciuv/,. pvojr^l 
of framing a table in wiiioh each Clompuiiio tunn- 
ber ibould have nif its <iliviioJS wiitlrn over it, i;'. 
rbiivuloui. ami ablurti, on .icanmt of the itil’upcra- 
ble didiculttcs whkh would attend thcexrcution 
of it. 

Feb. 7, 177^1. 

S* Hofiltj, 

• A table of the mUl n»mbff» wotild be faflRrb'tn ! far it» 
number a is the kaft jniuii' tliviJ.ii u; ri-nv evrn iiiiinhrri .miu 
it is Mty, fvi'ii i« ihc l.ir'vfl laja lW', ii> o» witMhir ihev are 
tlivifilik' !>y In n«r iiu’txt.i .it titi'. iii .y .iUvmvv hr. 

known, by ofilrua'i; l-d bi die espieliiun ot the nuiu* 
bet {uopoluti. 
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EXCERPTA Q_UjEDAM 

E X 

Afithracticil Nkomachi 

Ad Cfibrum Eratofthenis pertinentla. 

’n 5 T«T6)W VTTO lEpO^T&iViSC, KOiX^mi 

K.ecrKmv' sva^ dm'rretpvpf^^Hs rhV wep<oxbV XetSo^ss ^ dSii- 
Mcpiruff eivjdv [ t « ^tacpepoi^ot dXX^Xuv ravrip ry 

Ti}S (p) ubBo^u Stavapl^ousv^ug St oaydvfs ^ Kocrutvis 

Ttveg’ 7y tat^ [lev rag irparvg atrvuSBTUg, 0 

tu^ttntofAtv. ^ o rpoTr®^ rS Kocrx/»8 Tot«T^* 

TKff «wo rptctS^ <irdvji)ic stpB^fjs iireptoxesf us 

S'vvetjov [MXtgu l-ff) fA^Kigov S'i%sv? dp^dpt%t1^ aTTO tv 

tffpuTUr tVitTKOvu Ttvag otog TE egau fisj^mv motg^’ 
svptaxu Svpujov e^u TOP h'/jwToj'i ^rot top y, raf Sw pM- 
trsfff StuXurn^usCd) U'tjpdvtptixfii^S » vpoveipdv »SiXufj^(c\ 

iiZ “f tTV%t UKUl, fiSipHVicit OtXXu TOV •srpUTUS 

avruv ftstp^ovt Tar egt rh d^ ietvJS rds Svo ptstreg SiuXd- 

(«) Mallem tv'pmt, etfi, ac quid difEmulcm, lc£lioni rcceptas 
adntpuUtur Buethit iiuerpretatio. 

(i>) Voce* unci* indufas conijed;ttr& fupplevii qutnet fequcnti- 
um ordincm paululum immuuvi} pro Tjf ptO^ TauVjr, 

fcribendo rmr^ t« x. t» f,. 

(r) Voccw ^Icrtui hie loci retinendam cenfeo, l^ocuui in- 
tegrum ftc interpreter. Suam horum indagincni EratoAhcne*» 
Cribrum vocavit. Froptcrea quod imparitnis univerfis, nuUp 
generum difcriminct in medb coilocatt*)) ipfam procrcationtem 
continutm* quo tradidit llle mode, infequemlo [id «li> procrcas* 
tionit eontinuWf EratoddbenU modo, cxploratl lege} Qpecie* diver* 
i#» feorftm fjftiinus, cribro tanquam feparata?,” 

(rf) Cod. MS. habet StuXtiva^u, Wechclius 
{#) Ex Cod, MS, pro 

X X 2 
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‘Tro).v«( / )'» :'’4 T« >««/xss»k •jr:rriT •/ .t 


f/.s!(*r,air r:iT tct riw iJtv,H^ T^^^ ‘yi/p* 7Si< « «■;■ 

f'-.’a |i«A*iVeh«*» ttdjft rluf tk jf.m7/.4''j. 

leV ^ TTfpaijt^u ‘srpihttf iv) l.«Air.'rc.,v»'« 

' TK rp/xH yap* t« ') ir* « 

“ - - “■ - "■ - *■ -i #1. * ■ ft l"** , .1!^ ' , 


rlw 

Prrtp i’Jo tiifa rku r*? ti^,xp,u Ti;a 

y«f’K (V' u-ffdptv T!f aurif rplrtm, Hint xkti:', fcr' 
c^'fy,rlc, (ffi Tcy inrffsu tXSiiv^ STK^rnll rtvm; Sitf n 
tfi k'piVkw tk; TfciiS'«|5 «; (,s;) licr>!ii‘Wrrrtr;* 

uKhu TtV p4« ■JT&rtrc}', RSiX^a tIw i» t« s‘9'w irphyfit 
ri7«7/4<^tf wctrir^ee.' rpts yap, rh fj Siun^O'/t xmm t»?!< 

y«p' w 3 rplnsVi x/x^ot tv,¥ r£ rptnt* 
ivlaxt? yd^ ^ TK« ift^rk dtl, llrl^r/ *j o 

rptr^s 0 ^ rr; Stef 

««AXa tm ir|)«riir8?» Ka7« ’**¥ '/ C'^’) 

:mtroT^etf ir^uTU tthp^v’ ren ’5 ^yripoM ks^o? tjjj* tk i* 

Stvitpo] txyfiS yap «rC^ (.’). rci# rpirsvf K»jd rijV tk 

rpirttU fmp ij/i (a’'} w ’%» 

^iJr^fV 1/ (^/l) 

<ro< TBTe, wViSi tS jL^d pt-ijptiu xetjm rp tu rw 

MTuv tympS^^» rd^n' ta ^ ws<r*fc SmXtmefnxiit 


(/} Locum in Edkionc Wcchrtti corrupium, in Cc#»f, MS, 
muiiliim 5t turbamm, cfiajct’liifA, jiruue jwitwi, fanatHin »irilt, 
EIdkio Wcchflii hahci tiV ttlf l«« puVsi aVipCumWIftt CoJtJt MH, 
»«» A*. ThIA* tA Tpl'*' 

/',<?} Conje^turi, po fflfdit, 

($) Liter* numeralem y, rome^iK^ pofuipro vocetiuas, 

(!) Rfftitiii ex CotJ. MS pro Wcdwlii iertio. 

(i) Ewticiiiam x*! omifii. 

A) Wcclwliuu* fe^uor.CsjrftMSi bab«(?#y*), ftnui, ut. videturv 
Autk. 

(»),£* Cod. MS* pro «Va/«j*?ril»r0», 

•* .C,pnje£|utl pra y-Him 

itmi» 
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o*\ f V ’ \ ^ / 

a;« Tut) •M’TTo cu« 


stt uirti^ov ivTaKfOV ruv[fi) 
vpoKo-.niv, »J HeP,» njv r? SiTrXaaiacnv -<> a 

rSTUTi^' TO 5' 'ffOa'iXKlCi J6W?« TJJl' TWl/ (vVo 
•Ttiqjiosm suTUitjov btt eiTet^ov •7Tfiox^^'>l<fiv(^p). ’Ka-V aV 
C'/ifAStoi^ ri<nv rug BUf/^crctg rjtV 

>\xuC£iyovj«c TO ubIp^v, are «ua ttrciilug t- oli'ijov ■arcCf 
f^sjf.H'Vjus, Eg’i Q c-Tfi i'OB ovo ‘T xuTov’ UTS oT£.;vjx.; f- 
7 Jiff EKKCijuJ/Kf VTTOTtofloi^aS fiST^W Tiv] fl!UT«V. t-.V.; «' 

jt,4o ‘n'xvjtxSs Sia^evyo^ag ro uBjoTiS^vcu v(p' KTivecwV* 
rivug Q 6VO? [Jt,ovv rtvag p utto duo.; tj ^ 

TTXfmuv» Ol /uV »>' fAni^AfJousifj) ^slfvihvlBg, xXXa h»- 
ipuye^Bg tSto, TrpuTot Bierl dcuvSeJoi, ug uvo xo<rK(va 
S{«K^0Bv]Bg, oi Q uip’. heg flow fisjp^SBv^sg^ xctja r^v 
6»i^S (?•) 'Trocror^ja, bv ^ovov f^ofiiov BTBpeain}[Aov s^xcrt v^og 
Tw 7rxpi>m[iM, Ol Sb vtp evog (.?), sTBpu Se iroiroTojJ;,, ^ 
fiig T»i cflsu7^'i V Coro Svo fitjpTiOBpisgf tt^bicvu s^aci rei 

HTtpMVfia fAifiHj TF^Cg Ty TfU^MVpi^. TVTOI kV fiVoV^ 


(«) Cunj‘i<Slur.i pro t^w 
(^') Vf>r«!!t i'fl’ x.,i!pp cx Oil?. MS.Tcflituu 
(/) ) Niniipti it »ir'' iiuiiictoruiJi uiipaiiitia 3, 5» 7, 9, &<:* infinite 
piotiMil'ii, i;um nuuuTos imp.itcs univcrfos' ccminvat, imparis cu« 
julvid iunltii»li*c>. oinnrs iiiiparcs ta*icir.ui() cotnplcilitur, Efi > 
i;itui rf miii.cruf »juilibi.t itnpar. In ft’iic 3, 3, 7, &c. infinite 

pi'(»U:nl’;i, li'.ibi'x minK'iDS oninns ^^<3, i>K£, wXg, Sir, 

Kt i,oni I'lTit;] tw E''x fit St CorjiJiiio, vit iiatUrali ordine iiumeri 
inip.iirH U'lptijf'tui', Sc minor omtiis numcrus majoreijt praA-edat, 
fieri juiinit, ipiiii imilupliet's numeti ;/ ciuii inter Cu ordimnn 
<erv«*(»t, ut minor miifi|uc inajorein pinTedat. Eiiuuis tint nr eric 

fccnniliis nlt'J," tetti«« THTfr ^ iinivoiftiiJ, 11 xm aim 
habiturus eft, inter imiliiplitc!., loctnn, qnent iiumertis m in 
(esie. 

(^) Ex Cotl.MS. vice K^/|4W';, tjiiie Wcchdii leftio eft. 

(>J ConjciiluiS pro iitvlwy. ^ 

()) I’aiticuUm fcV t» Cod, MS reflitui. 
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l^iurefiot % Tr Hr i{irr.v tc k'hix-,' ffu’- 


0 Ktx'l' fetiT;} cey'n'/.ny z (Titi'^’*: 


% 


j* 1/r^f2roV A nWlvftfj'iV, rv'rrrjj(hVf^'»t (Vg^ y^fj, XfltJfJ 

Tt;v tixt>i>f vnn^'r^'i vj,Mrt( «, aVui^^rw fA^f.%n‘ir!’pf^i 
UTH [t'HTiv Til) r/5'?irwj (/) n >iyxi^: n‘ > rr^r; 

uAXov ti'aftutb}^ Tr,v r^fiF Ui' t '/r^a 

^ Uti. * » «*» 

«« T» (W) xaTi'! ry>v iuu,u irs/r-.T^rir //<,p;;;'«i', ■>.■ 

•yKfl' f« ff^j-yx^vePiO Vf>(i, t x »■ ' ')'*')'* i «J«S«*(.v) *'x ri’ 

», KMOi 7 r,v txuiv ?r£i^..Ti;,« rfiv/ax*),' -yag* 

Xf<!cV litT^oi rHT9i{ m tV'W, « /w.^ ftovt; 15 Mo4«V 


(l) Voce# rtlffr^ rfiirtf coitjc^uri fapplcvi. 

(y) Litcramrttimcralrirt y [iravoce '/''i.i <jti,r aj>ml Weihiln;m 
kgitur, ex MS reAitttit 
f#) Voc€» yif xxli |y^ tx Co4, MS, rcflUitt* 


Bx 
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Ex Anthmetica Boethii. 

Lib. I. c. xvii. 

^ENERATIO autcm ipforum atque ortus hu- 
jufraocU invcftigiitione colligitur, qnam fcilicet 
Eratoftheucs Cribrura nominabat; quod cundtis 
imparibus in medio collocatis, per earn, quam 
tradkuri fumus, artem, qux primi, quive fecun- 
di, quique tertii generis viacantur cfle diftin- 
guitur. Difponantur enim a tcrnario nnmero 
cundi in ordincm imparcs, in quaralibet longiffi- 
mara porrcdiouem 3. 5. 7.9. 11. .13. 15. 17. 19. 

21. 23. 25\!i7* 29. 31; 33; 35- 37* 39* 4J* 43* 45- 
47.49, His igiturita difpoiitis, confidcrandum, pri- 
mus numcrus qucm corum, qui funt in ordine po- 
liti, primum mctiri poflit : led, duobus prseteritis,. 
ilium, qui poft eos eft poliius, mox metitur: ct,. 
fi poR cundera iplln-n qucm menliis eft, alii duo 
tranfmiffi ftuit, ilium, <|ui poft duos eft, rurfus 
metitur: c*t, codem modo li duos quis reliqucrir, 
poft cos qui eft, a primo numcro metiendus eft ; 
oodemque modo, rclidis Icmpcr duubus, a primo, 
in iulinitum purp,enrcs nieticiitur. Bed id n6n 
vwlgo neque confide. Nam primus numerijs il- 
ium, qui eft po/t duos fecundum ie locates, per 
ftuim <p»antitacem metitur: ternarius euim nu- 
merus ter * 9 metitur. Si autcm poft novena- 
rium duos rcliquero, qui mihi poft illoa iiicunc- 


3.- 


•titi 


» Conjeftura pro itrtia , . 
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•!t, i\ primo mcrictKius eft, per Sccutuli iinp.it 
qn.niiirareiM ; 'ui ef>, per tpiinariuni : n.un I'i pnil a 
duo, n. tiiKpuin, id cil n ^ 13, trrn.u'iu. nnmrui. 
i; in.iictur, per icciindi mimcii ipi.inttnfUMtu id 
i'jl, |vf ipinniinn nunieru., trns.irsus 1 

*juiiu|uif:-; nictinir. HurUis, fJ a tpundsri.nta iii- 
ihoair; thuv; intc.rmilcra, »|iii pnikautr | ola ir; cli, 
fjus priintii numcruH nicnlura ell, per tertii impa- 
ii., pJuralsiati'Ui: nam li pdfc ^15 iutcii'iiiirro tj 
k If}, iiitunif 311 , qucnUtriiiuius nmneiUfi let un- 
iluni I'cptcnarjiun metituri 21 cniin iiumeri lerna* 
riiis ft'plima pars <dl t atifuc hoc in iniinisuisii fa- 
ficiss, reperio prinuiui inimcruni, If inicr- 

iiiifcro, omiic^ jef|uc!itc;j \mll k uicth 1, {ccwndiiiii 
(Ittantitatcm polltorum ordinc iinparirim nuincro- 
rum. Si vero quinarius numcruH, <|ui in tl’cundo 
toco efi: conflituEu.q vc!it *' ijui i, jninia ac 

(IciiHX’ps iir. nietdtii'.i, iinvnite, tiantniidi.. <|y,ityt»r 
imparibus <|ntjstu;i ciqucin mctiri pollii, {xcurril. 
Iiitcrmittantur cnimqnatuor ifopiires, ki efi, ;& 
p, & 1 1 A; 13, potl ho 3 eft t|uifitu;4 dccimus tpicifi 
quin irhi.s makur, fcciniJuin priun feiiiat ipian- 
Otatan, id tii, renunii ; ijuiinpic cniiii i ^icr* 
ivutiuiitui : uc ilciiiccpii, a quatnor intcnnft- 
laE, cum ijui pail iilus lac.itus ert, Iccundws, id 
id, quiuariuii, flu quautkats imfkur; inun pail 
ijiiiiufccim iiiteitnidis 17 19, & ai & aj, |Hdi 

u>'. 25 irptrto, quos quin.'.nus fliUttr mifmiuit 
loa pluuilit.itc mttiturj quiiupiics cidm quinariu 
multipiicafo, 7.5 fucCiclCMiit I ii vtro pail lutuc 
quilibut ipiatuor iiitci'mitUii eildcm uidiiu.-i ifivai.i 

' '■k CftrtJrA’i'ir.i pro vtrf, 

• Co»»]isdufipteiirr?«. 

' ■ ^ couflanrifi, 
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cotiftantijl, qui cos loquitur, fccumUim tcitii, id 
eft, Ic.ptcuarit uumcri lummam, a quinnrio metr- 
tur : atquo hacc eft: infmita proceflio. Si veto 
tcitius numcrus quern metiri poftit exquiritur, lex 
in medio rclinquciitur ; & quern leptinium ordo 
mouftraverit, hie per priral numcri, id eft, ter- 
iiarii quautitatcra metiendus ell : ct poll ilium, 
lex aliis ititcrpofitis, quern poll cos numcri Icrks 
<labir, per quinarium, id eft, per fccuudum, tertii 
cum mctifura pcrcurrct : ft vero alios rurliis fex 
in medio quis rclitiquat, illc, qui fcquitur, per 
Icptcnarium ah codona Icpteiiario metiondus eft: ; 
id eft, per tertii quantitatem ; atquc hie ulquc in 
extremum ratus ordo progreditur. Sufeipient ergo 
metiendi vicillitudincm, quemadmodum funt in 
ordinc naturaliter imparcs conllituti: metientuc 
autem, li per pares uumeros, abinarb iiichountes, 
polltos inter lb impares, riitd intcrmiftionc, tranfi- 
iiant ; ut primus duos, Ibcundus quatuor, tertius 
lex, quartus oifto, quintus dcccm<f: vcl ft locos 
fuos coudupliceiit, & fecundum duplicatiouem 
termiuos intermittaut ; ut ternarius, qui primus 
eft numerus, & Unus, omnis enim primus Unus 
eft, bis locum fuum multipUcet, faciatque bis 
«num ; qui cum duo lint, primus duos raedios 
tranfeat Rurfus fccundus, id eft, quinarius, ft 
locum fuum multipUcet, 4 explicabitur: hie quo- 
que quatuor • intermittat. Item ft Icpteuarius, 
qui tertius eft, locum fuum duplicet, fox creabit ; 
bis enim 3 fenarium juugunt : hie ergo in ordi- 
dine ^ lex relinquat. Quartus quoque, ft locum 

* Conjc^ur& reftitui pro 

• Conjciluri pro 4. 

r Conjcdurili pro ordinm* 

Vot. Lxfi. Y r ruuin 
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ilium duplicct, 8 fuccrcfccnt ; ilie quorjuc o^o 
trauniiat : atquc hoc quidcni in cxicri'? pcrijncirn- 
(Uim. MoiUim autcm mcnrioih*, tcnindum or- 


tlinciu coUocatorum, ii’fa Icilc;; dnhit. Nani pri- 
mus primum micni nuim’r.if, fccuiulum piinuiin 
immcrat», ul cA» fvfuiuUim ic •, iVfc^un.ium pri- 
mus qucm mmu-rat, per Ircumluin lumjciiir & 
tcrtiuui per terrium, 6c qu.iftum itemprr tpt.irrum. 
Cum aurem JeciUKiu!! mctiltoncm'MuIccpcrir, pri- 
miim quern numcrac fccundum primum mcHtur; 
fecuiulum vero quern numerat per fe, itl ell, per 
fecundum ; & tcitium per tertium : & in cactcris cfl- 
dcin fimiUtudinc mcuuua coiiftahit. Illos * erqo 
fi rclpicias, vcl qui alios incnli lunf, vel «pii ipli 
s),b alUs laetiuiiitvsr, ijivcnks omnium fimuJ com- 
mvmeria naenfurans effe non pofle, neque uc omnes 
qhemquam.dnum fimul numcrcnt; qoofdnm au- 
tem ex his ab alio polio metui, ita itC al) uuo tan- 
turn inmiercntur j alios vero, ut eiiam a plu- 
ribus ; quofdciti autcm, ut pructer Uuiiatcm corum 
nulla menfura fit. Qui ergo nullam mciilurfrm 
pr«ter Unitatem recipmut, lios Ptimos & lucom- 


* Conje^lura pro 8. 

■ Pro iimtnit mailcm in ucmcjur loco, mttiwr^ ut aiiud fit 
^nurntrurit uliud h icnfuu fu, *‘That which the fnlt 

‘ »* nttmh«f [©f the Setk»J tmut the fuft {uf it» muUipkn], it 

** tho JiHl X<*l*h8 i. «. hy hlSflf. *i*h+{ 

**’ wwidt^it mHis the &con4 [of it* tn«ttiptp|i],i it nuvfnm hy 
t})ef()eoi^{nuMn!|Her In the Sem Sic enkn Utfa k|im(M 
4e Numero onfin« feevndo, priiuum cjutni uumtnu icutidiuu 
** Pfiemm miUuf'%**.. 

* Cof^edtura, pro 

* ConJe£turii, pro a/m. 

* Ang. ** Uut To «i to be cooRMd in mnoiw tho nniHiAlrs of 
ail initmW only.’' 
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pofitos juclicamiisj qui_ vcro aliquam mcnfurara 
prjcter Unitatcin, vcl alicnigcnaj partis vocabnluiu 
Ibrtiiintur, cos pronuncictmis Scciuuloa atquc Coni- 
|x>lit08. Tcrtium vcro illud gonus, per Ic Sccuu- 
di k Compofiti, Frimi vcro & Iincompofiti ad al- 
tcrutrum comparati, Me inquii 5 l,n- ratioue reperiet. 
Si cnuti quollibct priraos ‘ xiuraeros, Iccuuduni 
I'.Kim in ferautipibs multipliccs quantitatein, qui 
jurirircantnr, ad altcrutruincoraparati, nulld mcii- 
jiiiil communiouc junguiitur: 3® ctiim & 5, fi 
iWiitlpliccs, 3 ter “ 9 faciunt, 6c quinquies 5 red- 
duiit ', 1 $, His igitur nulla ett cognatio communis 
nienliinc. llurfus 5&7 quos procreant, com- 
j arcs, hi quoque incommciifurabiles eruut : quia- 
quies enim 5, ut di<Stmn eft, 25, fepties 7 faciunt 
49 ; quorum mcnlura nulla communis eft, nifi 
forte omnium liorum procrcatrix k mater Uui- 
tas 


• ConieiSnra pro illat, 

•> Conjedtura, pro ires. » Conje(9:«rl,' pro ires tertla. 

• cuvo credas, Lcdltor, nniacros inter fc primo* nuUcw 
iiti prsBter Pritnorum Q^udratos. 
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XXni. A Letter from Mr. Chriflophcr 
Gullet to Miittficw Maty, M, D. Set;, 
M. S, on the lijfcSh of in preferv- 

ing Grmmg Plants from htfcSls and Flics. 


Tavidotk (Devon) Augudtt, 1771'. 

S I R, 

&«ia May should not i^rcfumc to trouhlc you 
JL ® member <?f the Royn) Society 
witlk the foUowine letter,, did not the fubjei^t feetn to 
promifc to be of great public utility. It relates to 
thecffcils of Elder} 

So»i&tu‘us JruSiu in um 'dk mgro*. 

iR. In preferving cabbage plants from being eaten 
or damaged by catcrpillcrs. 

ad. In preventing blights, and their eftcilson iVuit 
and other trees. 

3d. In the prcfcrvaiion of crops of vrheat from 
the yellows, and other deRrudtive Infc^Is. . 

4th. Allb in faving crops of turnips from die Ay. 
«cc. See. 

#ft, 1 was led to my firft experiments, by con-" 
Adertng how difagreeabie and oftenfive to our ollac* 
tinE)t,;nervei the enluvbi emitted by a brudi of greeit 
% elder 
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elder leaves are, and from thence, rcafoning how much 
more fo they muft be to thofe of a butterfly, wliotn 
1 confldered as being as much fuperior to us in 
delicacy as inferior in iizc. Accordingly I took fomc 
twigs of young elder, and with them whipt the cabbage 
plants well, but fo gently as not to hurt them, juft as the 
butterflies firft appeared ; from which time, for thefc 
two fummers, though the butterflies would hover 
and flutter round them like gnomes or fylphs, yet I 
could never fee one pitch, nor was there I believe a 
Angle catterpillcr blown, after the plants were fo 
whipt i though an adjoining bed was infefted as- 
itfual. 

ad. Refleding on the effedts abovementioned,. and 
confidering blights as chiefly and generally occali- 
oned by fmall flies, and minute infeds, whofe organs 
are proportionably finer than the former, I whipt 
the limbs of a wall plumb tree, as high, as I could 
reach j the leaves of which were preferved green, 
fltjufiflxing, and unhurt, while thofe not fix inches, 
higher, and from thence upwards, were blighted,, 
fiirivclled up, and full of worms. Some of thefe 
laft I afterwards reftored by whipping with, and, 
tying upi elder among them. It muft be noted, that, . 
this tree was in full blolfom, at the time of whip- 
ping, which was much too late, as it fhould have 
been done once or twice before the bloffom appeared. 
But I conclude from the whole, that if an in- 
fufion of elder was made in a tub of water, fo that, 
tlio water might be ftrongly impregftated therewith,, 
and then fpriuklcd over the tree, by a hand engine,, 
once, every week or. fortnight,, it would. cfFcdtually, 

anfwer. 



[ 35° 3 

jinTwcr every pnrpnfc th.it cmiltl In'! wiiljetJ, wiilK-ut 
any pofliblc rilk of hurting' tbe hlollbnis nr tVinf. 

’;a. What the larnicn. c.!! tlx* yellows in wlu-ar, 
etui which they conlidcr ns u hiiul ol nnliicw, iv 
in as I have no iionht hnt. you well Uiuhv, 
occafioned by a (mall yclhnv fly with M»u: wini;% 
alxnit the ftw of' a jtn.ti. 'i'his blows in the <Mr ot 
the corn, ami prodneos a warm, almoil: invitihlc to 
the naked eye j but bcin'» h*cti thwHtgh a pocket 
inicrofcope, it appears a large yellow nmpgot of the 
colour and glols of* amber, and is fo prolific that 1 
laft week difUniflly counted 41 living yellow mag- 
gots or infbdts, in the liidk of* one tingle grain «t‘ 
wheat, a number fuflkicnt to cat up and deftroy 
the corn in a whole ear, I intended to have irycd 
the following experiment focmer i hit the dry htn 
weather bringing on the corn faftcr than was ex- 
pedted, it was got and getting into fine btoiKims 
ere I had an opportunity of ordering as I did* 
but however the next morning at daybreak, two 
for van ts took two buflies of elder, ana went one 
on each fide of the ridge from end to end, and fo 
back again, drawing the elder over tho ears of corn 
of focn fields as were nut too far advanced in blnl- 
ibming. I conceived, that the difAgrecabic efilnvia 
of the elder wbuld eftcdtually prevent thofc flics f'rain 
|dtehing their tents In fo noxious a fituation 1 nor 
was I difoppolntcd, for I am firmly perfuaded that 
no flies pltened blowcd on the corn after it hail 
been fo foruck. But 1 had the mortificaitan of ob- 
Itrving the flics (the evening before it was firucit;) 
on the corn (fix, foven or eight, on a fingle 
that what damage hath accrued, was done 

.before 



[ 351 ] 

tsefore the operation took place j for, on examining it 
laft week, 1 found the corn which had been ftmek 
pretty free of the yellows, very nnuch more fo than 
W'hat was not Itrui'k. I have, thereibre, no doubt but 
that, had the ojieratii.nt been performed fooner, the corn 
would have remained totally clear and untouched. 
If fo, fmipic as the proceis is, 1 flatter myfelf, it 
hdds fair to preferve fine crops of com from deftruc- 
tion, as the fmiill infedls are the crops greateft ene- 
my. One of thofc yellow flies laid at kaft eight 
or ten eggs of an oblong fliapc on my thumb, only 
while carrying by the wing acrofs three or four ridges, . 
as appeared on viewing it with a pocket microfeope. 

4 th. Crops of turnips are frequently deftroyed, , 
when youryg, by being bitten by fomeinfedts, either 
flies or fleas } this I flatter myfelf may be effectual- 
ly prevented, by having an elder bufli fpread fo as 
to cover about the breadth of a ridge, and drawn . 
once forward and backward a man over the 
young turnips. I am confimwjd in this idea, by 
having ftruck an elder bufh over a bed of young 
eoJlyflower plants, which had begun to be bitten, 
and would otherwife have been deflroyed by thole 
infe<3:s; but after that operation it remained un- 
touched. 

In fupport of my opinion, I beg leave to men- 
tion the following fact from very credible information, , 
that about eight or nine years ago this county was lo 
iBfefted with eock chai^rs or oakwebs, that in many 
jxjriflies they cat every green thing, but elder j nor 
kit M jgreett kaf untouthed befides elder buniu.s, 
which alone remained green and unhurt, amid the 
gr*ncral dcvaflaiion of lo voracious a multitude. On 

rcfiedling 
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fcflc'vJling tin tlicfc fcvcral vircunjll.incc;, a tiioiight 
Jugj^cdai itfclf tonic, \vIu Jhci ;)ii cKlcr, now cilccnicil 
noxious aiuJ oiVeiiiivc, lu.iy not be run; cijy ken 
planted with, ami cutwillinj,» its lM;ituhcs among, 
ifuit trcc;i, in order to prclvivc tin* Iruit tium dc- 
rtrudkm of itilciHs ; luui whrtlu r the func nieaii}. 
\\hicii producctl titctc imcrul cllvct ;, may not be ex- 
tended to a great variety of other cales, in the pre- 
fcrvaiion of tlic vcgctahle kingdom, 

I'hc dwarf elder (duius) I apprehend emits more 
oilen/ive effluvia diaii eonunon elder, therefore mull: 
be preferable to it in the fevcral experiments. 

Qn mentioning lately to Sir Richard W.Ilampfylde, 
one of the reprcfcntatives of this county, my tdder- 
vations on the com crops, and the cli'ciStii of tltc 
elder, See. he perfutded me to publiflt tlwm, whicii 
in toe meaftire determined my taking this Rep, of 
tranfmitting them to a Society incor}.H3ratcd for pro- 
moting the knowledge of natural things, and uteful 
experiments, in which lltcy have fb happily and 
amply fucceded, to the unfpcakable advantage and 
improvement both of the old and new world* I have 
the honour to fubferibe myfelf, 

Sir, 

Your moR obedient, 

humble Servant, 

« ^ 

Chr. Gulktt. 

xav.'** 
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XXIV. A Letter frm John Call, E/f, 

to Nevil Mafkelync, F. R, S. jiffromimr 
Rovaf^ containing a Sketch of the Signs of 
the ZodiaCi foimd in a Pagoda, near Cape 
Comorin in India. 


S I R» 

Rp;ia Mh> ’ a S a member of the Royal Society, 
JljL whole ftudy is particularly 

dlrcfted to the motiofts of the heavenly bodies* I 
think you the molk proper perfon to whom I can 
fend the inclofcd fketch [Tab. X.]* which I drew 
with a pencil, as I lay on my back refting myfelf 
during the heat of the day* in a journey from Ma- 
durah to Twin welly, near Cape Comorin. And I 
lend it to you rather in the original, as 1 then 
(kctched U ofF, than in any more complete form, 
left it fliould thereby have more the appeai'ance 
of ^ompofition, and leave not fo ftrong an im- 
prcffion of antiquity, ai it made on me when I dif- 
covered it. 

After fuch a difeoverv, I fearched in my travels 
many odber pagodaai or cnoulcrys, for dmUar carvings } 
hut, to the beftiof my remembrance, never found 
VoL. LXII. Z « but 
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but one more Cijually complete, which was on the 
ceiling of a temple, iti liic mUidlc of a tank before 
the pagotU of 'reppecolum, near Mindurah, of 
which tank and temple Mr. Ward, painter in Ilroad- 
ftrect, near Carnaby-ir.irkct, hath a drawinc: { but 
1 have often met with the ieveral parts in detached 
pieces. 

From the corrclpondcncc of the figns of the 7,0- 
dUc which we at prefent ufc, and which we had, I 
believe, from the Arabians or Egyptians, I atn apt 
to think that they originally came from India, and 
were in ufc among the Bramins, wiicn Zoroatlcr and 
Pythagoras travelled thitlicr, and coiilbtjuently 
adopted and ufed hy thofc trtveUers : and as thefe 
phUofophers arc flill fpoken of in India, under the 
mines of Zerdhurft and Pyttagorc, I fbould alfo 
hazard another idea, that the worflnp of the cow, 
which ftill prevails in Itidia, was tranlplantcd from 
thence to Egypt. But this is only conjetaure j and 
it may with almoft equal probability be fald, that 
Zoroaftcr or Pythagoras carried that worfhip to India. 

However, 1 think there Is an argument flil! in fa- 
vour of India for its antiquity, in point of civilization 
and cultivation of the arts and fclcnces i for it is 
hardly in difput© that all thefe improvementa came 
from the earfi to the weft j and, it we may be al- 
lowed to draw any coiudu^ons from the itnmenie 
boildin|s now e»fifting,> and from the little of the 
inferipuons, which can be interpreted on feveral of 
the fihoultrys and pagodas, J think if may fafely be 
fnifiGunced, that no part of the world hai morf 
fliiiitt of antiquity for arts, feiencft, and eivilistt- 
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tion, than the peninfula of India, from the Ganges 
to Cape Comorin j nor is there in the world a finer 
climate, or face of the country, nor a fpot better 
inhabited, or filled with towns, temples, and vil- 
lages, than this fpace is throughout, if China and 
parts of Europe are excepted. 

I think the carvings on fome of the pagodas and 
choultrys, as well as the grandeur of the work, ex- 
ceeds any thing executed uow-a-days, not only for 
the delicacy of the chiflcl, but the expence of con- 
ftrudion, confidering, in many inftances, to what 
diftances the component parts were carried, and to 
what heights raifed. If Mr. Kittle the painter, now 
in India, (hould have time and opportunity, after he 
hath made his fortune by portrait drawing, it would 
be a great addition to his reputation, and well worth 
his pains, to inveftigate the nature of the Indian archi- 
tedure and carving, by painting fomc of the moft 
curious buildings, or parts of pagodas. The great 
obftacle to afeertaining dates, or hiftorical events, is 
the lofs of the Sans-Skirrit language, and the confine- 
ment of it to the priefthood. 1 fliould have taken 
fome pains to have colleded many things } but the 
number of revolutions and occupations which hap- 
pened always prevented me. 

I alfo commit to your infpedion the * manuferipts 
of Mr. Robins, which he gave me at his death; 

Tbafe I communicated to the Royal Society, together with 
. thU letter t but being examined by tnyfclf, Mr. Raper, Mr. 
Cavendiil^, and Mr. worHey, at the delire of the Society, they 
were Aoi 4t«nl t»<eonta{a any thing material more than haa 
been already printed} .eKCcpting a treatife on military difeipHne: 
which, if it 0iiould be thought of ufe, may be tnierted in the 
next edition of his works. N, M. 

7 ; >» I be- 



C 356 ] 

I bcHcvc mofl of them have been printed, but if 
there arc any which have not, or tii.it can amufc 
you or inlli'uC.l others, you arc welcome to ulc them 
as yt)U plcalc : 1 only wifli they may amtaiu any 
thing uicful. While he livetl, 1 piirlucd thtilc ilu- 
tlics t iiut, ibon after his death, new kencs arole, 
and engaged me more in pradical fcrvicc, th.in al- 
lowed me time for ihctjry, or experiments. 1 
however, a conftant wclhwiflicr to the progrefs ot 
arts and kiences, as welt as kudy ) and very much, 

SIR, 

Vour obedient, 

humble (tmni, 

y Call. 





[ 357 ] 


XXV. An Aaoum of the Flowing of , tho 
Tides in the South Sea, as ohjerved on 
board His Majejif s Bark the Endeavour, 
by Lieut. J. Cook, Commander^ in a 
Letter to Nevil Maikelyne, AJirmomer 
Jkojal^ and F, R, S» 


Mil^-end, February 5, ,177a* 

Reverend Sir, 

lUfei May ji, 1* Here fend you the fevy obfervations I 

to which I have only to add, that, from many cir- 
cumftances and obfervations, I am fully convinced 
that the flood comes from the fouthward, or rathet; 
from the Si, £. 1 am, 

S I R, 

Your mod: obedient, 

hurtirt>l« Icrvant, 

J. Cook. 


Kaiwea 
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N,ini« of { lsfe» wlicre otifmcd. 


{.sr. 
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XXVL An Account of a nm ^UBrometer^ 
contrived by Mr. William Hcniy, and of 
feveral EleBrical Experiments made by 
himi in a Letter from Dr. Prieftky, F.R.S. 
to Dr. Franklin, 'PI R, S. 


Dear Sir, 

Read May *8,*r THINK myfelf happy in anoppor. 

» 77 ** J|[ tunity of giving you a fpecios of pica- 

rure» which 1 know is peculiarly grateful to you as 
the father of modern dedricity, by tranfmitting to 
you an account of feme- very curious and valuable 
improvements in your favourite fcicnce. The author 
of them is Mr. Henly*. in the Borough, who has 
favoured me with the communication of them, and 
has given me leave to requeft, that you would pre- 
fent them to die Royal Society. 

In my hiftory of dedlridty, and elfewhere, I have 
mentioned a good eledrometer, as one of the greatdl 
ddiderata among pradded eleflriclans,. to meafure 
both the prccife degree of the elcdrihcation of any 
body, ana alfo the exad; quantity of a charge be- 
fore ^e explofion, with mfpefl; to the dze of the 
dodrified body,, or the jar or battery with which it 
is conneded ^ as wdl i»itpaftertain the moment of 
time, in which the dedridty of a jar changes, when, 
without making an explofion, it is difeharged by 

giving. 
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r,ivin;» it a quantity of the contrary elciJIndty, All 
theic pi.'ptiid ail’ .inlwereih in (h>* jivift enmplrtc 
ni. ijnii’, by an {.Ici'ttojiicUn' <»{' thi'. j’rr.sli iin'/. mn- 
friv.)!u‘' > a ihmvin^ nt' which I Iciui yi*« «}< a/, with 
the h4Iiivving iklciii'tli'U. 

I'hc' whols' inilnnncnt Id niatk* of ivory cr wood, 
[I'.ih. XI.] (ir) U an c^ccceding rod, with a cork 
ball at the t. 7 tii'cnhty, miUciotutn upon the tenter 
of a If'inifirclc (I'jt arul <i.i as alway. to keep pictty 
near the limh of if, which U graiUiatcd : fi J iv llu' 
tlcm that hippoUs it, ami may either be Itxui to the 
prime condudor, tir ticlci into the hrafs knob "f a 
jar or battery, or kt in a ftaiul, to fujijxnt itk il, 
'rhe moment that this, little ap|jar.t tush I, 

• ihe tod (a) is repeUed % tMe il«t» |Vj[, and e nde- 

• qutnUy > begins to move- along rlihe'gritiurttfrd nlgc 
■ of the fcmicirclc (h) j lo as to mark with the ui* 

• ninfl exarffiKih the ilegrec in which the jiriinc con- 
dodtor, dec. is eledtrided, «r the height lt> which the 

’ chafge of any jar or battery » advatteed i tDd'OS the 
matcriftls of which this little infliltxnbnt ts made are 
very imperfedl condu^torait it wilt continue in rontadlt 
witli any elcfilnficd hmly, or ctiargcd jar, whlroui 
dillipaiing any of the eki;lrkay* 
if 4t uiouid be lound,.JBfy ttibl in the dark, that 
•f^ pert of this iRfbuine^tsrnitrilliffes to the dtflipii* 
fion of the eletirie mAtt#| (wbkh, when the elec* 
trificatlon was very Ihcmg^ I oncte tdrfcrvwi mine to 
ilo) it fJrowld f»« bakfcd ’•‘i/iltde, erhich will prtientiy 
'prevent it. If it is it will not re* 

■cciee ele^lrkiiy readily e^^l'and ihiiir-fh«''.iiio- 
•lfetr;eif>'(be ttidci'wiii'iroi|ii^^p(»ml Mth^'Mieient 

'RK ' I ^ 

ex^aneft, 









e5ca<3:i>cfs, to ,tbs: degree |n which the body to which 
it i$ conn^ed is efc^rified } but this mconvcnierice 
is e«fily remtyied, by moiftening the ftem and the 
indcjc, for the lemicircle cannot be too dry* 

I ^ 1)4 by .ejtpericncci that this eledtrometer an- 
fwers all tlw .purpofes I have mentioned, with the 
greawft cafe and eatat^nefs. I am noyir fare of the 
force of any explofibn before a difeharge of ajar or 
battery, which I had no better tncthod of gOefling 
at bej^re, than ,hy pr«ifenting to them a pair of ,Mr, 
Qnjtiflft'jS bails, .and dbfijryjir^g their divergency at a 

f iven diftance i hut ,thp degree of 'diyergisncy was 
ill to fhe gueited .at> hy the eye, and the balls can 
only be applied occafionally j whereas this inftrnment, 
being conuantly fisred to the prime conductor or the 
battery, ih^s, whole pro- 

greila fif flhf , it, mapping |n dae fame fi- 

he af- 

certained with the utnioft cxactheK before' the dif- 


eharge. 

Ufikt. 


loaded with pofitiye electricity, and I 

byat^I^ngto 

cbirge .h lt«ffth^ppses,difchti'gcd, Ifce 
.eiery4f|», or ^ a|^4^i®hi to W« the falling 

M jthej^e?ri vyant to;f^s5e,„U 

' <the jdoiO' whob. it; to >' pcrpetilicdlat ittna- 

anJ^riferCTy' ociiS qtiiiMiiy'bf thco^- 

ConO. 
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Conliderini; the admirable jGim|i!idty/ as wefi as 
the great ufcfulnefs of this inflrument, it is ihme- 
thiijg furpriasingthat the conlirudtidn fliould not have 
occurred to ihme eledridan before this time. Hu!« 
let’s and Mr. Waits's invention of threads, projeitVing 
ibadows upon a graduated board, refembied this ap- 
paratus of Mr. llcnly’s, but was a poor and awk- 
ward contrivance in comparifon with it j nor was 
Elchman’s gnomon, though a nearer approacli to this 
conilrudion, at a! I comparable to it } and the in- 

S ’ >os author of it had no knowledge of either of 
iTiethods when he iut upon this. 

] have made a ree^xacle for this tnilrument in my 
prime cphdddbf, and 1 have Id^oa jpedeilal in which 
1 can fig it I ' and by means of which 1 can very 
conveniently place it on the wires of a battery. 

Ill cither of tbofe filuations it anfwein almoft every 
purpofc of an cledlrdmcccr, without removing it from 
its place. ' 

I doubt not tliat ym and all other cicdriciant wiH 
join with me id retarning onr hearty ihanka to Mr, 
ijenly for this cicenent and ufefiil inftruthent. 

Many of the effcfte of my battery, in breaking 
^ furfioc of bddies, Mr. 

• fingte jtr, only incretfing the 
weipt the bodiw white the 

„explojSdh';Ii dol^ .under 'diem, 

Jdy dib mmnl he ruibk ex^eediiw great • weights* 
M (hittcrt Erebg pieem of gitiefeto thoofantfo of 
'“‘slMl’Mgmemsi he dven reducei thick plate 


to an impalpable 






what 



C 363 3 

what is moft remarkable is, that when the pieces of 
glafs are thick, and (Irong enough to refill the (hock, 
they are marked by the cxplofion, with the mofi: 
lively and beautiful colours, generally covering the 
Ipace of about an inch In length, and half an inch 
in breadth. 

In feme of the pieces which he was fo obliging 
as to fend me, theie colours lie intermixed and 
confufed 5 but in others 1 obferve them to be dif- 
pofed in prifmatic order, in lines parallel to the courfe 
of the cxplofion, and in fome (as N* i .) I have 
counted three or four diftindl returns of the fame 
colour* ; , 

He has lately informed me, that, fince he fent 
me this piece, he has ftriick thefe prifmatic colours 
into another, mafs of glafe, in a ftill more vivid and 
beautiful manner, the colours fhoofmg into one an- 
other. This effitd, be fays, was i)rodiiced by making 
a fecond cxplofion, without moving any of the ap- 
paratus after the firfl. 

Wlicn the glafs in which thefe colours are fixed 
is examined, U is evident that the furface is fliattcred 
into thin plates, and that thefe give the colours, the 
thicknefs of them varying regularly, as they recede 
from ih# path of the cxplofion* 

In the middle thfefe coloured fpots (as in N* a.) 
feme of thefe thin j^tes, or fcales, are ftruck off, i 
fuppofe by the force of the cxplofion * and with the 
edgd iuf . a. ki^ife they are ell ea% feraped away, 
iliifke of the glafe is left without its polifli 
(as in K* 3,) , 

The pfece of gkft on which I have marked thefe 
numbers, as well as that on which he has firuck the 
Ana a colours 
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colours in a flill more ItcoutH'ul manner, Mr. Henly 
t.'vin prefeut to the Royal Society, for the inlpcdlbn 
of the m(ant)Cr;i. 

Ibrult'ii imjTimvcmrnrs, Mr, Urnfv has like* 
wile, in a vciy itv'cninn*. maitncr, Unferlifin! Korrul 
ol tlic more entfuouin].' oKpiTinu’iJis in cicvttkity, 
particularly in his imitation <>t the cfivtSls nl cartii- 
<]uakcs by the latcr.il force <>l‘ cxpUifions ; and he 
lias alfo hit upon Icvcml curiou.« fadlc, that, unkrunvn 
to him, had been obferved before by others : the 
following particular, however, I believe is new, cx- 
dting a flick of foiling wax, jind ufmg a piece of 
tin foil for the rubber, he found that it would elec- 
trify pofuively, as well as gtail tubbed with filk ami 
amakaraa. 

Wifliing we had more furh fellow libotircrs at. 
Mr. Hciily, I am. 


Dr.AR Sin, 


Your obliged; 


humble 


0 &, aO, i77(3(. 


J. Pficftlcy. 
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X X V i n . ylamnt tf /i i Ym! /; /vv/.r 

frcfu Hu(!joii*.s May Mj\ John Rwin- 
hold 1-01 Acr, FJLS, ' 


i. Arc ric Tox, Pcau. Syjtopf. c f p, i 

n. 1 1 3 . Qinli i^t^npau I aim. 

Sfivcrn River. 

A tncrt iienutUut fpcci^cii in its fnowy vvin^ r 
this .inimal.llcim to ix* lev, cron ku Icg-i 
th. ii tlic common fuv, ami i:. {utHli';;onily well 
kturai :'!;ainli the iincnd* c lUl oi the clintau*, 
by the thitltnclii ami lciv»,th of its }lair^, 
whleh are at the iJine time ns Ibft as (<lk. 

'• Afii'ifX* tl)-; «Hi lUf; f.ltf. fv Hi ’ni 

til f!iC l«a 'I rBUlit M V'tO i* jinii.niith j'mI t*l 

it.iin, «n4 * iwn lituOiIfiitk* tu, tlvx. 

r»l ilwi »•»»»>'** U H»tt the ronJi Urnthlp, On* 

at H-jy, thv Ri»y«t Stwirty wpic favoured wni* 

ai lur;*e coilc^tlm of ,>'tKemm<»u tilrtiv, iiflusi 

tftjfftmr with . feme wtonat u( livit' ii4>w»» yUw 0 I 
iti.iun«r of life* oft’tf Ity Mr. (i<(«ti4ni* a p.cntkOMn 
to liio fvKtc.iitnt 0(1 Hcferw Rivw t titvl (ii« Kowriiors «l ili'S 
iitty Cu'nywy liuvtt muit Iciu ordirA. tlut 

. fhric <4aintunU‘jiti«m» fliouia frui(i. tUtto le titntf 

toiiiwineJ ia ih« ie|lnwi(i|t paper* wei« prv- 
iprtinilrr Korfttrt t^ftrtw l^li (ie^turt on «n ex* 
open ,«iii J»Wplf rfiirlil ,W «)»f . nittft 

iniparuat illiRtivoricj. M. M. . 

. • , The . 
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The acc'>unt lent along with it from Severn 
River iiXyr,, that thefe white foxes are filly, 
inolFcnfivc animals j and arc known to flancl 
by, whillT: a trap is baited for them, into 
which they put their heads immediately: they 
will, when pinched by hunger, devour thole 
of their own kind, which arc already caught 
in thcl'c traps. Rut the inoft curious cir- 
cumfl'ance is, tluir migration to the North- 
ward and the Eaftern coafls of the, bay) for 
though a few of them arc caught every year 
near York fort and Churchill river, yet, once 
in three or four years, they come in great 
numbers) and fcvcral hundred of their 1‘urrs 
are font to llngland in that plentiful fenions, 
which always begins in November, and ends 
in April. 1*110 IjK'clmcn font is full grown, 
and its furr quite in leafon, 

a. I-i'SSF.R Ottkr. Penn. Syn. Quadr. p. 239. n. 
174. Mujkla LulrcoJa Linn. By£k. Nat. 66. k'niui, 
Succ. N" 13. 

Severn River. 

I am ftill dubious, whether this animal ought 
to be looked upn as the fame with the leffer 
otter of Europe and Alia; many circura- ‘ 
, ftances feem to prove this identity ) but feme, 
fuch as the want of webs, wliieh I could 
not difeover between the toes, and the white 
fpot on the neck, will not admit of it. 1 
have* therefore, fubjoluedn'd«|[bription of thk 
erdature at thC; tsnd' :6f /this article. ;l'hc n;v 
tives of Hudfon’s Bay call this quadruped 
B b b 2 Jackafli ; 
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Jsickafli i ^!r. Gruham from Severn river fayr-, 
that it harboura ai)out creeks, and lives on 
filb, like the otter > it travels very flowly, and 
has 4 ‘rom four to feven young at a time j in 
fiaic it equals the marten j its length si about 
1 6 inches i its whole body is covered with 
finning dark brown hairs, which lie very 
clofe, and fccni pcrfcdtlv convenient for an 
amphibious animal i under thefe brown itairs 
the woolly hairs afe tawny*^ the whole under- 
jaw is encompafled by a firipc of white hairs, 
and a little irregular spot of the fame colour 
appears in the middle of the throat *, the feet 
are quite covered withha|r to the very hails, 
whim ire fbatl* live cit Wch foot, and of a 
wiittifh femipellUcid colour } the tali is pretty 
well befet with hair, though not bufhy, and 
much blacker than the refi of the h<My ^ it 
is about half as long as the whole ammai. 


p PmiMAirTRM. Penn. Syn. Quad, p. aid. n, 
155, Mtjhia Mertis (Mktm), Linn, 

Severn River. Male and Female. 

Thefe fcem to be a variety of the yellow- 
mtften, Br.Zoof, f. Si, fiieirtolour, 
f^l^iy in the femalet, heliig, much paler 
in Mr. Pentumt's works, 
Imb foihiH of ft chefhut brown, theifemste 
A hrigM thwn^ iUPpw > the former has hem* 
fome d«rk bro wiiirs,. the letter 'm ihn fame, 
inftnn^ has fomS iSHgM bay h»|fi; Tbiv 

'r'lfoiiif’- 'turiii ■ vahlfo ' -'** 


i’’" '‘'rV' ■' ■ ■' " ' prOpef 
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proper to preferve them from the cold. The 
tail in both fexes is bufhy, and darker than 
the reft of the body } in the female indeed it is 
tawny, with a black tip j in both it is fhorter 
than deferibed by Mr. Pennant, Mr. Briflbn, 
and others, and was perhaps mutilated. This 
ipecics feeds on mice, rabbits, &c. though it 
will not touch a dead mouie which is plit as u 
bait in a trap, and therefore the inhabitants arc 
obliged to make «fe of a partridge’s head, or the 
like, for that purpofe. If purfued' with' noife, it 
immediately gets up into a tree: Some gentle- 
men have unfuccefsfuHy attemptcd to lame 
thefe creatures,, and tKdfc kept in cages with 
that view have been obferv^ to be troubled 
with epUeptick fits. Numbers of them are 
caught at Hudfon*) Bay in traps made of 
fmali rticks. they burrow under ground, 
and bring, forth from four to feven young ae 
a time, 

4, Stoa*? anb Ermine. Penn. Syn. Qjiatf. p. 21-3* 
n, »5i, «. / 3 . MuftekEmhmj, Lion.. 

Severn Eivcfj Albany Fort. 

One in the fwmmer and tnoth<itf in the vt^inter 
drefs. The natives about Albany call them* 
Sk»et^e*Jkti but k is not known why they 
give them th*(t name, Thw feed on mice,, 
jpaii Inris, ^fl of fiih, neffiyaiid fowl# 

r, p. an,. 

Bi ' i''50. ''Llnri. ' ' 

One In its wintef. atm length 7 inches, tail about 
, i inch, perhaps nwtiiated i it istjuiic white, but 
' ‘ " ’the 
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tlic coTt i.*: iilixod Ik’iv niid there wUti a 
hrtnviiUh luir, cipeci.dly in t!ur tail. Annthor 
in the rummer coat, the tame as. our wcefel. 

A. Skunk:. Penn. Syn. p, ®^3. n. 

Kalm’s 'IVavcl-i, 1 . 273. l.ib. I, 

It anfweri to Mr. rciiiiatu's tletcription, except 
that the while ilripc on the hcjitl is not con. 
neClcd with tluit <>n tlie hack, .and that the 
brown area, which it left between the two 
white on the back, U broader than he 
dclcribcs it, 

7. CANADA; PoRcuptNit. Pcmt. Syn. Qiuuh, p. 266. 

n, ]Linn. 

{jcvcrn, Hiver. 7 , ^ ’ 

It agrees perret^ly whh the dcfcriptlons. Thefe 
nnimals live among the pine trcc.s of which 
the b.irk is their 1‘ood in winter, as willow 
tops and the like arc in fummer. They 
copulate in September, and bring forth only 
one young the firll week in April. During 
winter they fcldom travel above five hundfcrl 
yards, fo that nne is always furc of finding n 
porcupine, as foon as one niects with a tree 
that has been frefli iVipped of its bark. The 
loi^^. of an old porcupine arc about 
fiye inefies lone, '‘Ilic Kufojafapa are very 
Ipiid of the jeim of thde antnntis, ai it {.iHcm, 
when roafled, eata^ly like that of a fucking 
pig. Their bones tiai winter a gfecnijSi yd- 
low colour, perhaps owing, to qteir continually 
; : on', the hath of plpe'treei«^'jl; it known 

: ■ . ^ /■' ■ ' ' that 
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that the bones of animals will become red by 
their feeding on madder, 

8. Bkavkr. Penn. Syn. Quadr. p. 255. n. 190. 

Ca/kr Fiber, Linn. 

Churchill River, N" r, 

A molt beautiful Ipecimen, in high prefervution, 
and in full Ibafon ; the furr is of a line jetty 
black : the Ikull of another has likewife been 
fent. There is a gicat limilarity in the 
conformatiort of the cutting teeth of diis ami 
the I preceding quadruped (the porcupine) j 
only the latter has them longer. 

9. MusK-BnAVKlt. Syn. < 4 uadr. p. 259. n. 

t;2i. Cdjlor Zibetbicus, Linn. 

Mufqualh. Severn River, , ^ 

It frcqircnts the plains, builds a houfe like the 
beaver, brings forth from five to feven young 
at a time, and feeds on poplars, willows, and 
, ■ ' , grafSf , ■ , 

10. Ai.PiNF,,IlARE..Pcnn. Syn. Quadr. p. 249. n. 
rS^. timidus, Iaixw, Kalm’s TraV. into N. 
Aitier* HI. p. 59. 

York Poet. , , , 

■ A finc fpecimon, in its coniplcat winter furr, be- 
ing, quite, white, extiept the ears, which have 
blttcistipSy;!^ )is mqch Wger than the following 
anifnsbi. The common FmuSja. 

; 'dew 

' ' ' ' ‘J" i’’ I ' ‘ ' 


1 1. Ame* 
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i(, American HarRi cftlled Rabbit ft Hudfon’s 
B.iy, Kiiilm's Trav. intoN. Amcr. 1 . 105. H. 45. 

Severn and Churchill Rivers. 

I'his fpccics, which hsR been imj>ropcrly callcti 
Rithbitf perhaps bccaufc it is Ich than the 
hurc, is certainly new, and was never dc- 
Icriheii before, except by Kalra in In's 
travels thitjugh North America, Vol. I, 
105. U. 45. The acetnnit he there gives 
corrcfjxnids with that of Mr. Gr.ihiim, 
and with the fpccimen now in the Royal 
Stxicty’s coHedion. Thefc animals arc nu- 
merous at Hudfon’s Bay * they do not but- 
vixw under grohrld, but Rvflrltimm«rAnd win- 
ter tinder windftiHs and roots of trees, I’liey 
do not migiaie, Init always keep about the 
fame place, unlefs diHurbed. They Irrccd 
once or twice a year, and have five to feven 
young at a time : their it from 3 to 

4 1 pounds. Their Heflt is not Co white and 
dclirace as tint of the comtnon rabbit, but 
yet is good food in fumoier mid winter. Great 
numbers of them are annually caught in the 
fdiowing manner: as tlw^a are uied 
to go one particular pafh, the Engtilh and 
hftTyCt lay yuung treei acroia lt» forming a 
hedgCi lit wnich there ia an opening for the 
creature to |gp through } in tbit place they fix 
A fiiare, m^e of braia wire^ packthread, or 
the like, iitRened with t fitppiflf knot to a 
.the end, bdng tied tu^i^:.'«laRic 
, "fh: thkt ,di« 'iiiimii 'piiMa 'head 
. ' . ' ' , ■ into 
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■ into the fnare, the knot is drawn from the 
crofa piece above, and the polo flying up, im- 
mediately fufpends the animal in the air. 

The Draper charadterifticks of this fpecies fcctn 
to be, 

i. Its fizc> which is fomewhat bigger than a 
rabbit’s, but Icfs then that of the Alpine or 
IclTcr hare. 

B> The proportion of its limbs, Us hind feet 
l^iag lpnger in proportion to the body than 
thafe, pf, the, rabbit ■^nd the common hare. 
V 4 de the l|op,l)s£ines jjarringtou’s, V.P.R.S. 
letter to Dr. Watfon on this new fpecies of 
hare, in this volume, p. 6. 

3. The tips of the ears and tail, which arc con- 
ftantlygrey not black. Kalm’sTrav. 11, p.45. 

hftaf^fer- 

/if . the animd 9V9F 

. |>erfed fumraer furr j for all the fpccinjens in 
the Royal Society’s hlureum are cither en- 

; '(drelyihihfif winter drefs^ or in a ^hanging 
^^44^99^' ; meptionsr lhat, thofe 

which ai^ found in jSlfew Jerley, where the 
clMSateta pfiuch tnore mild than atHudfon's 
jSay, kfc|> the fame grey colour both fu miner 
jaitd- winter 4 that .in fpringthey breed in hol- 
low tref».h«4 i« in,th«.gral»4 that. 

refuge 

rRrcn out 
that 
s and 
and 
the 


•whe«;»iiff904f<;i 



LXII, 






C 378 ] 

the baik of the apple trees, feeding only hy 
night, as the common hare. 

ii. QtfKBKc: Marmotj Penn* Syn. Qijadf, p. jyo, 

n, 199, 

Churchill River, N" y 

This creature is called a ground fquirre!, at 
Churchill fore ; it difiTcrs much in (isse ironn 
that deferibed in the Syn. Quadr. being much 
lefs than a rabbit, oerHaps it i» a young one. I 
rook down the Ibllowing deferip^on, as I did 
not find It exadly correTpoiiding with that of 
tlu» Canada marmot. The nofe is blunt, the cars 
ate ihort ai]4 fottndKb* |H« top of ^ head 
che&ntibsek ^1 over foiinkted with whitilh, 

. bkek, and yeitowiih orown : the legs .ind 
'' whole underiide of the animal are of a bright 
fitrruginons colour } the tail is vei^ Oiert, and 
black at the tip. The length or the animal 
from the nofe to the bei^nning of the tail Is 
about 1 1 Inches, that of the tail 3 Inches. 

‘ Its toes on the fc^’imt 4,* hind feet 5. 

1:3. CbMMOK StyniiREi.. Penn. SJ^.Q|!|ulr.p. ayy. 

‘ n* dod. Si?ium Mhn. 

A varkty: of tke comnton fpe^s betiig^fbme* 
ifi fiste, hlidng i fitiYttginoui 
e Ihorter) tadl the 
eommoti of a fine £irru|i»ous 
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14. Greater flywo SojtnRaEL. 

Severn River. 

It is e(^ual in Cze, if not bigger than the com- 
mon fquirrel i has pretty long hairs, dulky 
at bottom, tawny brown at the very tips 
only ; and diCpofcd fo that the back appears 
wholly of that reddifh brown colour; the 
tail is very buftiy, fomewhat comprefled, but 
not pinnated (i. e. with the hairs difpofed 
hwizonfetly ob fide of it, as for example 
in the common fquirrel), it is browtiifli bn the 
upperfide With a dufky dp, of a yellWilh 
white below } the whple underfide of the ani- 
mal has the fame yellowifli white colour.' The 
membfanb'feit^S'fc^ tbo'fbrefedt tb the 
hindfeer, vtritHbut esdiendkiig to the eariV it is 
found b James’s Bay, tbout 5i*’'hortlfMati- 

■ tudft."' -■ ' ■ ■' [ 

’i'his is peshfti^ ' Ltetnetufs Sdum volinSf and 
the fame with the flying fquirrel of the Arjlick 
pSiftf 00 Bnvbpe. Mn'Briflbn ffecths'to have 
confounded this, and the little Virginian fqufr- 
rel together, and his quotations arc quite con- 
fufed^^ Linneus’s Mm wkm certainly is a 
variiayot the Tittle %bg fquirrel, of the milder 
parts of North America, New York, Penn- 
which' 'iaf' vaii^y ■ di^ertMic 
from thloih w'wnd' 'Cdouh ■ ' 

tt'-' k 

Churchill Rivcrl , » : , , 

‘A fpecimen in very bad prercrvatlon, wanting 
.leg&tath &c which makes it impoflible to db- 
Ccca termine 
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tcriiiine of what fpecks it is } its fixe is fomc* 
wlmt {'u|K:rior to thjit of a moufe, its colour 
diiiky, mixed wirh tawny brown, ami dirty 
white o!) the belly t its Iwad is brand, H!eo that 
of the (horc-taiicu held tnoufc,ami liasa cluiky 
line in the middle between the eyes, which 
extends, though rather indtfttndly, all along 
the back» its oars are. very foitdl aodroundijlu 

l-6i ’ ' 

Tms ill likewife a very bad tnOtUated fpecimen, 
lefi than the comofton mouie, dulky and 
brown abpve, and wbitt(h bebw. i < itt ears arc 
pf«tty 4 ir|e»»nd p^^ ^ ' 

i / ^ 

If .: FtaiiO Movitf, Penn. Sj^ru C^r. 302. n. 
ago. Mut Syivatiem^ Linn. 

Two fpechnens 1 tire deferij^ions Mitwer pretty 
well, tlte ears are large and roundi the tail is 
very long and whid0)Mraik i 

iS. Shortotailbo hjldtrsB. Pernio %n« Qjsadr. p* 
305. n. atg. Muttrrefirii^ Linn. Le ^mpag« 
1101 de Buibn. 

Mr, Pennant** adaieaAtremanti do not quite 
aoBvery ,bttt M, d*4iibenioii%*cehidde. 


t$, Fobtio 811111W. ]^nn« Syn, Q]|*dr« p, 307, n. 
335. Smm lanu$ 

The fpecimen is ibuoh bladber on the back 
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tk 

ao. Shrew j two fpecimens. 

The colour is of a dulky grey above, and a dirty 
white or yellowifh below } the nofe is very 
long and flendcr ; the length from the nnfe 
to the tail, in the one fpecimen is 23, in the 
other almoft 2 inches j the tail is about an 
inch and half long, thinly befet with hairs, 
brown above, and yellowiih below. If this 
Ipecics had no tail, I fhould take it to be' the 
minute Shrew, which the Rev. Mr. Lax- 
man found in Siberia, and which is the S&rex 
minutus. Lino. 


XXIX: Jn 
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XXIX. An Account Qf thil Birds fent from 
Hod foil’s Bay ; •with Oitfirvatmm rsiathe 
to their Natural HiJlorj ; and Latin De- 
/vriptiom of fomo'of the mojl uncommon* 
By J. R. Forfter, X R* S* 


R«4mI Jujms »;fi. 


I. LandoBirds. 
f Accipitres 

I Rapacious. Faun. /un. Sept* 

1, Fitco,]!. ColumWms. laS. ai. Pigeon Hawk. 
Falcon, j Faun. Am. Sept. p. 9, Cateiby 1. 1, s, 
Epervifr de la Caroline. BriiS^ I. p. |;8. 

If. ■ ■, , 

tim IpMiliii is o*tledl imdt st Hud* 

Ion’s fity# It it mt|pRtory» arriving ntsr Se- 
vern RIvos in Miy, breeding on tfteeoiil, 
and then fttifjng to r; wsrmer climate in 
, SUtumn. Itfeedson folatt Mil and* on 
■V. >^/||lWfN!OSChff any.penreil^ S«iii-clole>, 

r; ' r.'v, - , » , ' 'lug 
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and belly are yellowilh, with brown ftreaks, 
which are not mentioned by the^ ornitho- 
logifts, though their defcriptions anfwer in 
other refpedts. It weighs fix ounces and a 
half, its length is lof, the breadth 2 zi. 
Catelby’s figure is a very indifterent one. 

Faico, 2 . Spadicems. Nejw Sj^ecm. Chocolate 
Falcon, Faun. Am. Sept; p. 9. 

This fpecies, at firft fight, bears fome refem- 
blance to the European Moor Buzzard, or 
JmiginofuSt Linn, but is much lefs, and’ 
wants the light fpots on the head and Ihoul- 
ders. No number or dcfcription was fenf 
along with it. 


Falco, 3; Sacer, Bd&>h, T, p. 3357; Sacre di- 
Buflon,. Oifeaux, (edition in lamd.) Tom; IL 
p. 349; t. 14. Faun; Am, 8cpi p. 9, 

Severn Rivef$ N* 16; 


Speckled Partridge Hawk, at Hudfon’s Bay. 

The name is wived from Its f&f^ng'on the 
. birds of the 0‘fous tribe, cohirndlily calledl 
partridges, at Hudion’s Bay. ‘ Its irides arc 
yellow, and the itjgs blue. It comes neareft 

'BofibnV asad'' Belon •, 

; but'^|th|%ih '/ayr;it‘4ashl^^ vi^ich is 

‘ ' the 'Ww' ' , U^lick iit 
' : an’|/W"'5^.’!h!6W’4iJ’ds } . 



f4""1i''pilack in 
from 


eljl'likdii 


Tartary and is,’ 'therefore, pro- 

iwbly a northern bird. I? is very voracious 

and 



aftil btald, catching fartrul^cs nut of a ctwey, 
which the Europca!)S arc driving int<) theU- 
tiefts* It breeds in April and May. Itn 

ra lre ready to dy in the middlle of June. 

s, as thofis of all other falcons, arc 
bttilt in unfrequented places t therefore, the 
author of the account from Severn River 
could not ifeertain how many eggs it lays i 
however, ll« tndiani told h|m it c»mmonly 
biy iWipt, It j^er migrates, and vreighs 






fl^rt-oared Owh 


Severn 




l)ie,^#nemy 
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Strix* 5. Nyftea. 133. 6. Snowy Owl. Faun* 
Am. Sept* 9. 

Churchill River, N' 7. White Owt. 

It fcems to be iu its winter drcls, ns it is intirely 
white. The feet are covered with long white 
hair-Iikc feathers to the very nails, but there 
nro none on the foies or under parts of the 
toes. 

Strix, 6. Funerea, 133. n. Canada Owl. Fawn. 
Am. Sept. 9. 

Severn River, N“ 13. Churqhill River, N” u. 
Cai>efkucb, or CabadmuUht is the Indian name 
of this bird, Linneus’s defeription anfwcrs 
perfedlly. The male, which in the clafs of 
' birds of prey iU generally fmaller, is, how- 
ever, in this fpewps, larger than the feinale, 
according to the account from 8ev^rr> River. 
Its colour is likewife much blacker, and the 
fpots more diftinA. The eyes are large and 
j^minent ) the iridcs of a brklit yellow. 
The weight is 1 a ounces j its length 17 inches, 
the breadth a ^it. |t has only two young at 
one hatching* , 

StRix, 7. PrINor. l|3f IrtttleOwh BritJ. 

, : 2ioo|* : apii, Aii^u, Sent. , 9.* 

(Tlie is loft, but it 

ll moft probably thft fwn* River, 

N* I|* «allfd by 

The crown of thbWAit 
as in the Stm fmna, 

Vox., LXIl. Ddd Stri*, 
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Strix, 8. Ncbulofii. Newjpcdes, The grey Owl. 

Severn River, N'^ 36. ^ ^ 

This line non-defeript owl lives upon hares, 
ptarmigans, mice, iSce, It has two young at 
a time. ' Tile rpccimcn fent (wer is laid to 
be one of the lurgcft. It is not deferihed by 
any author. Its weight Is 3 pounds, length 16 
incljcs, breadth 4 feet. 

3. LANiuSflo. Excubitor. i3|. 11. Great Butcher- 

Shrike, i^rd. Brit. Zooi. Cinereous Shrike. 

Faun. Am. Sept. 

Severn River, N'’ 1 1. 

at |Ittdifon*« Bay. The fpe- 
cimen Is « male { It weight two ounces and 
a half, is fcldom found ©n the' coart, but 
frequent alnjut a hundred miles Inland t and 
feeds on fmall birds. It corrcrptmds with 
ours in every rcfpe^I. 

f ft ' 

li f Picas. 

iPies. Faun. Am. Sept. 

4. Coxvos,lio. Canadenfis* tjS. i^. Cinereous 

‘ Crow.jCrow. Faun, Am. Sept. 9. 

Sevffh River, 1 ^* 9 and 10. 

Th^ Birds are called k 

at die fSadlon^S Bay, They weigh 2 ounce. 5 
ittid art 9 Ihehes long, and itbroad* Their 
eyes are hladk,: and their feet of the faint 
eotour. Their ct^radersoorrefpond with the 
defciip<im}i They Breed early in 
IMitg ) their; an lalM ttfvRkks and 
' "'’V' '>.grafs„ 
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grafs, and built in pine trees j they have 
two, rarely three, young ones at a time j their 
eggs are blue j they fly in pairs ; the male 
. and femato arc pcrfcdly alike j they feed 
on black niofs, worms, and even flefh. When 
near habitations or tents, they arc apt to pilfer 
every thing they can come at, even fait meat } 
they arc bold, and come into the tents to 
• cat vidluals out of the difhes. They watch 
•perfons baiting the iraj)s for martins, and de- 
vour the.bait as Toon as they turn their backs, 
Thcic birds lay up ftorcs for the winter, and 
arc fcldom fecn m. January, unlefs near ha- 
bitations,; they, are a' kind of mock-bird ; 
when caught, they pine away and die, though 
their appetite never fails them, 

CoRvus, Ht, Pica. 15^/ 'IVIagpie. Brit.Zool. 

Fapn. Am. ^pt. 9. 

Albany Fort, N" 5. 

it is called Oue-ta^liee ajke^ i. e, Heart-Bird^ 
by the Indians. It is a bird of paflage, and 
rarely feen ; it agrees, in all refpetts, with 
the European magpie, upon comparilbu. 

5,. Pjcus, It a. Auratus. 174. 9. Gold-wing 

Wcwdpecker, /Woodpecker, Faun. Am. Sept. ,10. 

Calclby, I. 18. , 

Albany Fort, 4* large Woodpecker. 

The nadvc* ^f„Athericft crfli ihivbird Ou-thce- 
. frbmi' the ycUo'w colour of the 

fhiifts of the qjiill and^underfld^ of the tail 
feithers. It is’ a bird qjF paffage ; vifits the 
D d d a neighs 
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neighourhood of Albany Fort in Aprils leaveg 
it in September \ lays from four to fix eggs lu 
bellow ttxctv worn\s nnet utiicr 

mCct\$* Its dcfcripiions anfwcr exaiUy. 

Ptevs, *3. Villofiis, 175. 16. Hairy Woodpecker. 

Faun. Am. Sept. 10. Catefby I. 19, 

Sev^cm River, N* 56, 

The fpccimcn fent over i« a fematej by its 
wanting the ted on the head. The dclcrip* 
dons of Linneutftnd BrilJbn agree t only the 
two middlemofi: feathers arc black, the next 
are of the fame colour, but have a white 
thomboidalfpoa near t|bb tip { the next are 

the very ilp’WingUack I the next amr that 
are white, vrith a round black f|)ot on the 
inner fide xlofc to the bale, and the lower 
part of the fliaft is black, the outermoil; 
tieatlscrs are iquite white, the lhaft only at the 
bale being black. 

(4. Tfidadylui. 177. at. Threc-toid Woodpecker, 
Faun. Ahi, Sept. * 

^verii River, N’ 8. 

A vnught 2 ounces, length 8 inches, 

iNntaath 131 eyes dark Utie, tegs black. It 
buitda itt neft. in txees, lives In wooch upon 
worms picked out of trees, is not very com- 
mon it Severn JUver, The defcriptlons an* 

iksr.' 

l£|* Oillifiai. 
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III rGfallinse. 

tGidlinaceous. Faun. Am. Sept.- . 


6. Tetrao. f 1 5Canadenfis,274.3.l Faun. Am. Sept, r ©.> . 
Grous.\Canace, 275. 7* jSpottcd Grous. 
Ciclinottc du Canada, male ct femcUe, PI. enl. , 
131 cl 132. Buffon Oifeaux II. p. 279. 410.- 
Brijflbn 1 . p. 203. t. 20. f. i, 2, and p. 201. app. 
10. Edwards, t. nSandyi. 

Severn River, N® 5, Woodpartridge. , 

Thcfe birds are all the year long at Hudfon’a •. 
Bay, and never 'change, the colour of their 
plumage. Tile accounts from Hudfon’s Bay, 
lay, there is no material dijference between , 
the male and female j which muft be a mil- 
take, as they are really vm diEereni, Lin-.. 
neus’s deferiptions of the Tetrao Canadenfis, , 
and Canace, both, anfwer to the fpecimens lent 
over, fo that, after comparing them* 1‘lind 
they are only one and the fame fpeciea. I . 
fujjpofe the aividing them into two, was oc- 
oafioned by Briflbn*# and Edwards’s deferip- .. 
tions, being laken from fpecimeos fent from 
different parts of the contaneot of America, 
and perhaps caught at different , feafons. Mr. 
de Buffot) has, 1 find, the fame op}nh>n with . 
me, and by comparing the drawings of Ed- 
wardsi with of>the Pkacbe&ei^timinces, 
it it put beyond a, doubt.' . ’theOt ^ birds are 
verv fftapid, may be knocked down with a , 
Rick, .and are fre.qu9ntly ctught by the na- 
I i tivea.. 
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fives with a rtick an;i a loop. In {umntcr 
they arc good catiog but in winter they t.ida 
llrongly ol the pine Ipiiuv, npon whiJi thty 
IcchI during that tlMlbij, catiiij; brriici in lunj- 
mcr. They live isr pine woods dieir niiU 
are on the groniul j they generally lav (nu live 
eggs. 


Tetrao, i6, Lagopus, 274, 4. White Crctis. Faun. 
Am. Sept. 10, Ptarnii«an. Br; ZtM»l. t/a- 
gojHidc dc l« Uayc dc ! ludfon. Bu^cn Oil- 
eaux n. p. 276. Edw. t. 72. 

Severn River. N” i*—4, Wi!low*partridgcs. 

'I'hq Httdfon’i Bay ptarmigan has l^ccn teparnted 
from- the European Ut the Brttilh Zoology,.! lui 
afterwards by M.de Buffon t however, I mull 
own, I cannot yet find the difFereiiccs which 
they aflign to thclc Inecics, They Cirntend that 
the iludlbn's Bay bird figured by Edwards is 
twice as big as the European ptarmigan j Mr. 
Edwards, I think, dues not intimate this, 
■when he fays, the bird is of a miildlc i't/c, 
between partridge and pheafanti he on the 
contrary fuppofes tlu'ttt to be the tame fpccics. 
Tins BfitUh Zoology, after Willoughby, f.iys, 
the ptarmigan *s length Is ij| inches. The 
•ccount from Severn River (uya It \n 1 6 * inches. 
The breadth in the Brttifh ZAiology is iltitl to 
he zi inphei. I’he breadth in the Mudlon'a 
Bay birds, according to the accounts from Be- 
verii River, is *3 inebet. Willoughby's ptar* 
migan weiglied 14 ouncea } that ih the Britifli 

Zool. 
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Zool. Hluftr. t. 13. 19 ounces i that fi-om the 
Hudlbu’s Bay ( » J lb) 24 ounces. Thefe dif- 
ferences are of little confcqucnce, and far 
from increafing the Iludfon’s Bay bird to 
double fhc fize of tHb European. The Bri- 
thh '/oology fays, there is a difference in 
the fuinmcr colours; but Mr. Edwards in- 
forms us, that he compared the Iludfon’s Bay 
bird with the deferiptions of former ornitho- 
logifls, and found them to anfwcr ; he like- 
wife aflures us he had the fame bird from 
Norway. Therefore 1 cannot help diflenting 
from the Britifii Zoology, in this one parti- 
cular, and thinking with Linneus and Bridbn, 
that the European a;nd Hudfon’s Bay ptarnni- 
gans are the fame, cfpccially as the colours 
vary very mucii in the different fexes and at 
different feafons. To this wc may add, the 
tcftimoiiy of a gentleman well verfed in 
natural hiftory, who, having had opportunities 
<jf comparing numbers cif Hudfon’s Bay and 
European ptarmigans, aflored me that he did 
hot fee any difference between them. Tliey 
go together In g/ cat flocks in the loginning of 
Odober, living among the willows, of whxh 
they eat tlie ,toj>s (whence they have got the 
nanjc of willow partridges) : about that time 
thc7 lolc their beautiful fummer plumage, 
Slid cxehanjge .it it for a Jhowy white 

providently adapted by its Ihickncis to 
Jbrecn fhem againff the (byt^rlfy the fi a- 
foh, and, by its colmir their etscmich 
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t!'.'* Ini 'l; ' ni'.il <)\\1 , n;-; iit.il wlinfc «!(,'( ks 
llu-y w (lUurrwiJc nud n-i (hrifcr. J%;uh 

Ic.uhiu' i'i iImi )■, a (luiti unc under 

a lung r»-,c, ( > l^e rp ituMu watni. In tlu: latccr 
cud oi M.m tt, Uh’',' iKjt'sn nj’iiti to cli.Uigc 
their |duint,’,c, nud hr.e git tl.cir lull liun- 
incf dixls hv the fi.d ill Jmu':. 'I’licy hueil 
cmy where along ihc tiMll, and IuvcIhhu 
nine tij fltuTu yrning at a tirmj makiug 
ihcir iK'lh nil the ground, generally on <liy 
ikigcs. 'riuy are excellent eating, and l(» 
idcntifui that ten thourand have been taken 
at Severn, York, and Churchill Forts, The 
method ot' netting or tatching them, is a» 
follows : a net made of jack-twine, twenty 
feet fi|uare, is laced to four long poles, and 
Aipported in front with the fticks, in a perpen- 
dicular fittuttiunj a long line is faltcned to thefe 
tiipports, one end oi it reaching to a place 
tvhcrc a pcrlbn lies concealed} fevcral men 
drive the ptarmigans (which arc as tame as 
iliickcns, cIpcciaJly on a mild, fiiowy d ty), 
tuvvards the net, which they run to, as limn 
as the^ lee' it* The peribn concealed draws 
the line, by which means the net tails 
alown, and catches 50 or 7b nntrmigaiis at 
once, 'i^ltey are (otnettmea ratrier wild, but 
|rbw better humoured (as Mr. Gralutit 
lays) by bdttg driven about, for they fcidoiii 
tut fake choie wiUowa winch they have tmeo 
fr«i|ttemcd* 


TiTkAO. 
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Tktrao. 17. Togatus, 275. ?u Shoulder-knot 
Oroiui. Groflb Gdinotlc du Canada. Pi. Gill. T04* 
Brill. 1 . S07. t. 21. f. 1. BufFon Oifeaux II. p, 
2B7. 

Severn River, N‘ 60 and 61. Albany Fort r and 2, 
I'hss bird anfwers the deferiptions given of it by 
the ornitholugifts in all rcfpuds, and perlcdly 
refemblcs the figure in Brifibn, and in the 
Planches enlumiuces. It diflbrs from Ed- 
wards’s ruffed heathcock, t. 248. or Lin- 
neus’s I'ctrao umbcllus, as the latter has 
not the finning black axillar feathers, or 
fhoulder-knot, but a ferruginous one, is much 
kls, and has brighter colours. M. de Buf- 
fon, iiowevcr, thinks they are the fame, 
and furpeds at the fame time, that the bird 
which he calls la grofie Gelinotte du Canada 
(and which is the fame with the Society’s 
Ipecimcns) is the female of Mr. Edwards’s 
bird, t. 248. This conjeiSufc is deftroyed 
by the fpecimens now fent from Hudfon’s 
Bay, wliich by the accounts from thence are 
exprcflly faid to be males. The Ihoulder- 
knot groufes bear the Indkn name of P^w, 
or Pujpiijktv, at Hudfon’s Bay, on account 
of the leannefs and drynefs of their flcfii, 
which is extremely white, and of a very dole 
texture, but when well pref>arcd is excellent 
eating. They are pretty common at'Moofis 
Ft|rt tuid llcnly Hou(e» but are feldoin icen 
at Albany Fort, pf to the northward of the 
' ^ , above places. Ih, winter they feed upon ju- 
?04. LXII. Eef ^ nipcf 
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nipcr tops, in fumtncr on goofc-bcrrics, rafp* 
berries currants, cranberries Tlicy arc 
not migratory, ftaying ab tbc year at Moofc 
Fort; they build their nefts on dry ground, 
batch nitJc young at a lime, to which t!ic 
mother clucks, us our ctnnmon hen does j 
and on die lead appearance of danger, or in 
order to enjoy a coinlortuldo degree oi wurmtfi, 
the young ones retire under the wings of their 
parent. 

jV. jB. a fpcciincn, w hith is fuppofed to lie 
either a young bird or a fcinaie, w.ints the 
biuetflh black (houldcr«knot; but it is the 
. , gll,o^er _|cf^8. . 

TetIrao, l^alianellus. Linn. Syft, Nat, Ed. 
X. p. 1 6o. n. 5. Ktiw. 1 1 7. Longtuilcd Grou.s 
h'aun- Am. Septentr. 10. 

Severn River, N“ 6 and 7. Albany Port, N* 3. 

This bird, which Mr. Edwards has drawn p!.ite 
1 17, was by Linneus in the tenth edition of 
his %(lci«, ranged as a new fpecics of grous 
Of. tfl^ao, by the fpccidc name of Ph.afi.incl- 
tua (jilludtrtg to the name of Pheafant which 
it bears tu HtwIfon's Bay, and iifcetvifc to its 
pointed ta|!V Ite afterwards in the new or 
twelfth edltphiof the Syrtem, p, ay 3, makes 
it a vafiet)(Ibf llw ^cal Dick of the Wood, 
or Tetraq pmbabty from the ac- 

nouint in Mr* fidivtirda, that the male (Iruts 
, : ; wy tiprlght, is in general of a darker colour 
; , |hait |h9,&ht«lc. and ha* a glofly neck, 1‘hcfe 
‘ |^^er,e arc not fup;ient,to 

.1 . ' ’ ’ ' bfiiig 
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tiring tliem under the fame fpccics, for It is 
known that the males of all the grous tribe, 
and indeed of moft of the gallinaceous birds, 
are uled to ftrut in a very ftatcly manner, and 
that the colours of their plumage are much 
more diftiudt than thofc of the ftmales. But 
the fpccific difference alone, which Linneus 
afligns to the cock of the wood, abfolutely 
excludes our Hudfon’s Bay fpecies ; he calls 
it Tetrao pedibus hirfutis, cauda rotundata, 
axillis albis. Whoever examines Mr. Ed- 
wards’s figure, and the fpecimens now in the 
Society’s pollefllon, will find the tail very 
fliort, but pointed, the two middle feathers 
being half an inch longer than the reft, (Mr. 
Edwards fays two inches) and the axillae, or 
flioulders, by no means white: bcfides this 
difference, the colour and fize of the Hud- 
fon’s Bay birtl are likcwife vaftly different 
from thofe of the cock of the wood. Its length 
is 17 inches, its breadth 24, and, as Mr. 
Edwards juftly fays, it is fomewhat bigger 
than the common pheafant. Th^i greht cock 
of the wood is as big as a turky } and 
its female, which is much Icfs, however 
lar exceeds our bird, it being 26 incites long, 
and 40 broad* See Britifli Zool. bdavo, 
p. 200, The figures given of the k- 
male of the T, Urogallur, or ^reat cock of 
the wood, in the Br. Zodl. folio, plate M ■*, 
and the Blanche enlumined 7^, will Icrve 
upon com pari fon as a convincing proof of 
the vaft ditil-icnce there is between this Hud- 
Ion’s Bay phe tfuit grouii and thcEoropeancock 
K e e 2 of 
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of the wood, 'rhc %iirc, which Mr. Ed- 
wards has given of tlip 1‘ornicr Inn!, doc*: not 
cKadtly correfpond with the Sr^cicty’s (pc». i- 
n«!n, as he has rcprofciucd the niaik;,* on 
the hfC.dl: haH-nuion ihapcd, though tiicy 
are hcart-diajicd as thole on ihe heuy in thu 
4 ricd bird ; that is, they arc white fpois, 
with a pale browniih yellow cordated brim. 
Nor can I agree with Mr. Edwards, when 
he calls this bird the long-tailed grous hutn 
Hudfon's Bay? for its tail k really vcryfliort, 
in comjwilon with that of other groufe, and 
its fmallnefs and acutenefs ailord one of the 
tnolA: difUnguifhtng bhara^t^rs of the fpccics. 

Tlie uafive Im^Ws calif thefe phettfanc grouics, 
Qc*kifs-‘Cm: they are found all the year 
long, amongll the finali juniper buflies, of 
which the buds arc their principal food, as 
allb the buds of birch in winter, and all forts 
of berries in fummer. They twver vary their 
colours i nor ia there any great diifcrcncc be- 
tween the male and female, except in the 
coruncola or comb over the eye, whkh in the 
male is an inch longt jnd ^ of an inch 
high. The acepurtt from Albat^y Fort adtis, 
that, the colour of the male is fomewhat- 
brpwner, an^ filptofl; a chocolate on the breath 
Their llefli is w a light brown, exceeding 
juicy, and they aws very plump, llwy lay 
from p to 13 eggS} their young can run al- 
moh a» foot! as mey are hatched 1 tliey make 
a flping noife fomewhat like a chiclten. Tho 
dbcft hai: » 4 rid ctowing note, not very loud > 
i but 
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but when d'lfturbed, or whilft flying, he makes 
a repeated noife of cuck, cock. They are 
inofi common in winter at All)any Fort. 

Before I leave the genus of grc.mfcs, I inufl: 
obferve that their feet have a peculiarity^ 
taken notice of by few authors ; the toes, 
in fcvcral fpecics, have on each tide a row 
of fhort flexible teeth, like thnfe of a comb; 
fo that the toes appear pedinarod. The 
fpecies, which arc known to have I'uch pedi- 
»aicd toes, are, 

1'. The great Cock of the Wood, fetrao. 

Vrogallus^ IJnn. 

2. The Black Cock, T. Linn. 

3» The Spotted Grous, J T. Canadenjis,. 
.and CamiCi\L\m,. 

4. The Ruffed Grous,. ^‘. XJmbellus^ Linn:. 

5. The Shoulder-knot Grous,. T. Tegatus,. 

Lmn, 

6 The Bheafant Grous, T. Vhaftanellm, 

7 . The Hazel Hen, T. Bonafw, Linn. 

8, The Pyt«naean Grous, T. Ahhata, Linn. . 

I'his is a circumftancc, which ought to he at- - 
tended to in all other fpccics of groufes,. as it- 
may in time aflbrd a diftinguifliing character 
for a divifiofi in this great genus j the ptar- 
migan, w T, Lagojl>us, Linn, is .without thefe 
teeth.. 


ly. Co 
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Ji 'ttluiul'-r. 

' (.CcUnnbiuc, Faun. Am, Sept. 

Cnr.t’MnA,1 If), Mit':;at'<r}a. aS5. 'jS. Mi:»fatorv 
Figeon. j ji, C'licth. I, a p Kalm H. 
p. 8.% t, FiUli-ugcr I‘'.uiu, Am. Sept, 1 1. 

■•avcfU River, N /'i .j, Woml* pigeon. 

'I'lucfc pigeiiiK arc very learcc (otar northw.ird as 
Severn river, but alviumi near Moolc-furt, ami 
furihci inland to thv fouthward. Tltdr coin- 
fiion food are berri' s ami juniper Inuls in 
winter!, they ily about in great ihieks, ami 
«r« reckofifd good eating, 'I’hw accnnnt is 
confirmed by Ka!m in his travels (Kngiifh 
edition) Vol. If. p. and 31 !. They hatch 
only two egg*! at a tiinv, .uul their iiefis are 
built in trees. Their ifyc!i .ire fmall and black, 
the ii ides yellow, the led red i the meek fine- 
ly glolicd witlj purple, brighter in the male. 
They vvelgii 9 ounces, , 

y rP,iflcfc?. 

* (Pallerine. Faun, Am. Sept. 

8. Alauda.lao. Aipefiris. 389. to. Kdetn, Ilifi. of 

Lark. /Birds* 4to. p. 73, Shore Lark, I'aun, 
Am. Sq>f. 12. Cateih. I. 3 a. 
fAlbany Fort, N" 6. 

'I'hia I'pecics is indiilcrentlydcfcribed by Liimcus, 
.who lays that all the tail-leathers on their in- 
•iwr web are white, (re&rkibui JimiMo in- 
( though it does not appear that 
he fitw a ipecimen of it himielf. Both the 

tjuiU 
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quill and tail-feathers are dufhy, nud in both 
the outermoft feather only has a white exte- 
rior margin. The coverts ol the tail are of 
a pale ferruginous colour, and two of them 
arc nearly as long as the tail itielf. Thefca- 
pulars are ferruginous j in the male, the head 
•and whole back have a tinge of the lame co- 
lour, marked with dulky llreaks ; in the fe- 
male, the back is grey, and the duiky flripcs 
of a darker hue. The crown of the head is 
black in the male, duiky iix the female j the 
forehead is yellow, the bill and feet are black, 
the belly of a dirty reddilh white. Thefc 
larks arc migratory, they vifit the environs 
of Albany Fort in the beginning of May,, 
but go further northward to breed t they feed 
on grafS‘ feeds, andbuds of the iprig-birch i , 
run into fmall ' holes, and keep clofc to the 
ground, from whence the natives give them 
the name of ChUchup^pt'-fue, 

9. Turdus.lai. Migratorius, 292. 6. American 
Thrulb. J Picldfire. KalmILp. 90. F<iun.Am.. 
Sept. 11 . Catell)y 1 . 29, 

Severn River, N" 59. Albany Fort, 7, 8, 9, 

'I'hc delcriptiuns of thcle birds in various authors 
coincide with the fpccimcns } at Severn River 
they apfwtaf at the beginning of May, and- 
leave the environs before the froft lets in. 
At Moofe Fort, in the north latitude 51'’. 
they build their neft, lay their eggsi and b.Kch 
Rteir young in the fpace of fourteen days 
but at York fort and Sewn fettlement this la. 

iWnc, 
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fin u'ciui* .)iul c.'iriun; lil'-iiv {hrv 

Itng vcr)’ jMcrti'y, hut couuncil in .i c;.;-:*, 
they lull; ihcif mcl.niy. Thi're ii no nnkri.tl 
iJilUiu:!)"!! hci'.veon ilu; iiuilc .uui ieituilc. 
'I'lu'ir ji Jsl uunetfs, th?j jc«|*fh 9 

indue an»l the hrc.ukh t l iat j they ;ue eal- 
U'tl red bitd; atlludiuu’si Hay j their ludi.ui 
Hume is PiV-pccHf kf, 


Turdus, 2.'.. 

Severn River, m ile and female. 

From the ftrikinp; r»«il.tiity with otir h! tdd»i»{h 
the EtJgU(h at Hud{bi\*.n Uay huve giveti thii 
*hird the fame natsic. However, upon a 1 1 ft« 
examination, I find the tiiffcrcncc very j»rcat 
'between our fvui't»pc.m bl.ickhird, and the 
IIudlon*s lil.iy or Am$Mit.u)onc. *I‘hc pluma|*e 
of the unde, inlUMd of being deep t'l.n !t 
without any gluts, as in ours, has a Ihiuin ^ 
purple call, nut unlike the pUiu>ay,e ut 
the Craeuia i^fijiukp Linn, nr llnniti;; 
Or.acule, Faun, Ain, Sept, t or the Mii/e 
thief, of Kaliii. The Icmalc indeed h vay 
iiko our fctsulc.hLekbird, being of » duiky 
colour on the hack, and a dark grev oh th$ 
breaH. The feet an } biD are quite idack in 
Itoth ffcjtCH the funnel have the back daw 
aimufi as tuug again as any of the other daws. 
I'fwrc arc nu velUgca of yellow palpchrm in 
asitherthe male or the female t the hdl in 
li flronj, fmootitf and fubulated » tlie 



[ 4 °^ ] 

upper mandible being carinated, but very 
little arched, and without any tooth or in- 
denture whatever, on the lower fide. The 
noftrils arc as in other thrufiies. This bird 
has no briftles at the bafe of its bill, its feet 
have fuch fegments as Scopoli in the Annus 
I. Hiftorico-Naturalis attributes to the ftares. 
Inftead of being folitary and living retired 
like the European blackbirds, thefe American 
ones come in flocks to Severn River in June, 
live among the willows, build in all kinds of 
trees, Sind return to the fouthward in autumn. 
They feed on worms and maggots > their 
weight is 2i ounces, and they are nine inches 
long, and one foot broad. One that was 
kept twelve months ip a c^e pined away, 
and died. Nbfw’ifnfiahdin^ thefe circum- 
Rances, I cannot help remaining undetermined 
with regard to this birdi vvhieh at firft fight 
like the blackbird, has the bill of a thruih, 
and the' feet 6nd gregarious nature of a ftare. 
It is td be hoped, that ffitufe accounts from 
Httdfon's Bay may ir^otpi us further, of 
the nature of thii bird, j^me of incuba- 
tion, the number of e^s it Uys, and the 
colour of thofe eggs; together jyrith' the note 
of the bird, the mWerence apd cjbjaiRerifticfc 
marki of both' the male, Wd lefpale, and 
'ttmer cifcumllah<» 8 , to de- 

termine to what genus and fhecies we are to 
refer this tdrd. ' 


Fff 


vt, x.xn. 
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to. LoxiA,fS3. Cotvifoftra, 299. *. Crofshill. 
Orofbcak.|^Ur. Zool. Faun» Aon. Sept u. The 
fmall variety. 

Severn Mver, N” 27 and a S. 

This bird comes to Severn River the latter end 
■ of May, breeds more to the northward, ami 
returns in autumn, in its way to the foiitli, de- 
partin| at the fetting in of the froft. I'hc 
irides III the male are of a beautiful red, in 
the female yellow : the weight Is faid to he 
10 ounces (probably by miftakc for i otince, 
as It Is impoffible fo Imall a bird fliould weigh' 
mQre)^th9 length is 6 inches, the breadth 1 0. 

'1 ' i ' ' 

*4. RitiucleaW, 299. 3.. Pine Grofbeak. Bt. 2 Iool,. 
and Faun. Am. Sept Edw. 1 23, 1 24. Ph enl. 

ns* ** 

levern River, N* 29, ao. 

It anfwers to the aercriptions and Hgures of the 
ornithoI<^iils {Pretty well only Edwards's fe*> 
male has the red too bright, whicht is rather 
orange in bur. fpecimenr on the head, neck, 
and coverts of the tail. This bird only vifus 
&eHud<bn> Bay fettlethehti in May, on its 
. . Wif to th ,9 fior^, anf it not bhfefved to re- 
turn in atitemn } Its food COoBlit of birch*. 
wlltow buds, and others of the &me nature 
It weighs f ottdeest I* 9 inebet long, and 
»3 broad- 




Em*. 
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•ji. EMBERfSJA. f 25 * NlVdilis. JO'S. 1. Greater 
Bunting. {.BratttbSng, Br. ZooL BHowbilrd 
Snowiake, ibkJ. Snovir-buntiftg. Faun. Am. Sept. 

It. 

Severn Fiver, N® 24—46. 

The bird, in fiimmer drelS, norre]|!iorids cxaAly 
with the defeription of the greater brambling, 
Br. Zod. The defeription of the fnowflake, 
or the fame bird in winter d^efs, ?bidf. tfol. IV 
p. 1 9. is fomewhat different, perhaps owing 
to the different fea*ft>n8 flic birds wdre catight- 
in, as it is well known thejr change their co- 
lour gradually. They are the lirft of the trii- 
gratory birds, “which come in fpring to Severn 
lettlcmcnt j in the year tfyi fliey appeared 
April the I? ith* ffafyed about a mdiith or five 
weeks, wad then probeeded* fiitthev fiortfewarA 
in order to breed there $ they rdtutti in Sep- 
tember, flay tiff the odd' grovvS feVere in 
November, then retire fouthwardtb a warmer 
tlimate. They live in flocfcsi feed* oh grafs- 
feedSi and ab^t th^ dungffiDS^ are eafily 
Caught under a ftttall nbt, fbmc bathieai being 
ftrewed dftdet ' it to* affdre them j they are 
very fat, and fine efatingy The weight is i 
odnceai^' 5 dl^am!^ thelei^h 61 Ifithcs, and 
the breadth td ihehes. 

Em BRI5SA. #6 . f^eucophrys, White 

Crowned * 

S|wer|t,|t4v^ N^' 50.' 'Albany Tort, ro. 

Tflis el(^ant little fpecics of Bunting is called 
ft hedge fparrow at Hudlbn's Bay, and has 
F H a nm 
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not hitlicrto been (ieferibed, h viiits Severn iVt- 
tkment in JutiCtand feeds (sn grsds-fmUytittlc 
worms, grubs, &c. It weighs i ot an <iuncc, 
and is 7 1 inches long, and r; inches broad ■, the 
bill and kgs arc nclh-colnurcd i tlir ui.de is 
not materi.illy dificrent born the female, its 
jnefts are built in the bottom of willow buihes, 
it lays three eggs of a chocolate coUnir. It 
vllks Albany Fort in May, breeds there, and 
leaves it in September. 


iz, FitiNOiLLAi f 27 . Lapponica. 317. 1. Faun. 

Finch.lSucc. 235. 

Severn river, N* 52. 

atHud- 

ibn*i l^e deferiptton in Unncui’s 

Fauna Sueclca coincide.*} cxadlly with the 
fpecimen ; that in his Sydem anfwcrs very 
nearly ; Mr. Bridon's delcripttai) (though ho 
quotes Linneus, and l..inneu8 quolipft him) ia 
widely difitrent. The fpecimen lent over i« 
a female » the males have more of the fcr» 
rugtnoui colour on the head) the eyes are 
blue, the legs dark brown. It h only a win- 
ter in|iahki|nt Severn tiyer» appears 
not hem jltf^mber, and k .commonly 
iRiund die juniper treeii i it weighs 

I of an ouhee. its Itogth i» c incboi» and its 
breadth 7. 


wntwkttiH* 
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Frinoilla. 28, Linarla. 322. 29. Leflcr red 
headed Linnet. Br. Zool. 

Severn River, N® 23. 

The deferiptions of Linneus, Briffon, and the 
Britiih Zoology, anfwer perfedly well. The 
figure in Blanche enluminde f. 2. has 
a quite ferruginous back contrary to all the 
descriptions and the fpecitnen before us, in . 
whidi all the feathers on the back are dufky, 
edged with dirty white. 

29. Montana, 324. 37. - ^ Mountain Sparrow, Tree 
Sparrdw. Br. Zool. Edw, 269. Briflbn III. p. 
79. Faun, Am. Sept. ■ 

Severn River, N" 20. . 

This feema to be a variety, as its tail is rather 
longbr than ufual, and forked ; 4 t anfwers 
nearly to the deferiptions given by the orni- 
thoiogifis, and feetm to be a fetnale, as it 
has no black under the throat and eyes, and 
no white collar. The bill and legs are black, 
the wes blue. At Severn fetilement it arrives 
in May, goes to breed further, northwards, 
iapd ittturas.in auturrin : the Weight is i of 
an ounce, the length 6| Inches, breadth 
10. i 1 wds frtcUn^' to make tjhis bird a new 
fpecieS) ohiactodtiit of the manydi^ences 
bet'^em it and the mountain fpWroW } . but 
condderiiw the specimen fent over was not 
initheibef:cird6rtnai^ lm%ht^^ female, I 
thoui^ it beft loieavc it where it Is, till we 
are better informed. 


Frin- 
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T’ringim a. 30, Hudfomai. New Specimen. 

.Severn 11 h’er, K’ 18. 

This h certainly a nondcj!cfipt fpecies j it only 
vifiits Severn fettUment in fumnicr, not 
being feen there before June, when it ftays 
about a fortnight, goes further t» the north- 
ward to breed, and pa&i by Severn again 
ir> aututnn on its return fouth. It is very dif- 
%uit to proctixey andi tiierefere it 03ui(i not 
be determined whether the fpedmen was a 
male or female. It frequents the plains, and 
lives on graisj-iceds t it weighs { an ounce, 
b 6i inchei hiRg» 9 tndMUt hrewd : tthH<4 
a fmaU blue <we, and^ fainrly 

tinged with red; the whole bhdy b blackhh, 
or of a colour, the belly alone widt the 
two outerinofi; tail feathers on each lide being 
white. It is to be widwd that mom fpeci- 
flaena ttkd dreunedbmttah this 

bird were lent over, which would enable m 
to detertttuto ici dtaradler with more preci- 
fton. 

1%, MviscMAfAtf i I . Striata* IiTmi Striped 

Severn hi* ^ atsd 49* Male aiid Pefnaie* 
Thb item river only i»iaimtncr, 

feaaiogmfriitiNfb^ eie*s iewt^iishalf an 
ounce, if 5 iinte t^g, asnl 6i»m broad « 
; the male ii' widely dUtem ten* rile female t 
^ ‘ Ijpoeiel > is.entifel^ ^ ^ 

14. Mota* 


a 
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14. MoTACiLtAjf 32. Calendula. 337. 47. Ruby 
Wagtail.'l^ crowned Wren. Edw. 254. 

Faun. Am. Sept. 

(The number bclonmng to diis bird is loft j 
ho^fcyer, it is moft probably that font from 
Severn river, ^“'53.) 

It anfwers to the dcicriptions and the figure of 
Edwards ; its weight is 4 drams, its length 4 
inches, and its breath It migrates,, feeds 
graft-feeds and the like, and breeds in the 
pfeiiw } the number, of eggs is not known. 


¥$<. PAliV8,f33. Atricapillas. 341. ( 5 . Black Cap. 

Titmoufe. t Titmoufe. 

Albany Fort, H® 1 1 . 

The defcription |jven by litirteirs anfwers, and! 
fo does M. Brmbn’s in moA particulars, ex- 
cept that the quill- feathers are not white on 
the infidc. Thttfe birds ft'ay at Albany Fort 


ait the year, yet ifecm moft numcrobs in the 
isdldeft wdather j ptbbably being then more 
in want of fotidi they come nearer the fcttle- 
tnents, in* order to pick up all remnants.. 
They ffecd on flics and fraaU- maggots, and Hke- 
wifls On thebudsof the fprig-birch, in which 
they perhaps only fcarch for infefts 5 they 
f»tfce '»'twrttbrtrtrfiOTfe, from wh^h^the na^ 


Paros* 
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Par US. 34. nudfontcus. Ngw Sjkvm» Hud- 
(on’s Bay Titmourc. 

$cvern Rivfr, N'* i at. 

'Phis new %ccics of thmoufe, is called Pfdr-lte-* 
kc-pijls hy the natives. They iro commote 
about the [uniper hufites, of which tlic bud> 
are their foot! j in winter they rty about from 
tree to tree in finall flocks, the fevereft wea- 
ther not excepted. They breed about the fet- 
tlcmeiits, and lay 5 eggs; they have ftnall 
eyes, with a white ibreak under them, and 
black legs : the male and female are quite 
alike} they weigh jiulf an ounce, are 5 ; inches 
long, and 7 inch« ^jnoad<<r 

id. iliRUNOo,*! ar. 

Swallow, i 

Severn River, N** 58. 

The fwaliows build under tlus windows, and 
on the face of ileep banks of the river, they 
difappeat in autumn} aiad the Indians fay, 
they were licver found torpid under water, 
probablv boaufe they have no large nets to 
ihh with under the ice. The fpeumen fent 
ahlWeiv b fonts pmicttiars to the deferiptiott 
pftlw Martin, flirupdb Urbica,Llun. Init icems 
10 bq fniallar, hw no white on the rump. 
I have, iiera&re, ibottgjit it bsft to leave the 
foocies undtekermiiMdl, till further inlbrina* 
Mons are received from Hudibn's Bay, on this 

'--A, 

' ^ ' . . " , 

*» Watir- 
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3. Water-Bir»«* 

.^1 r Or ALL®, 

ICIovenfootcd. Faun. Ana. Sept. 

17. Ardea, 136. Canadenfis, 234. 3. Ed w. 133. 

Heron. I Canada Crane. Faun. Am. Sept. 14. 

Severn River, N“ 35. Blue Crane. 

The account from Severn fettlement fays, there 
13 no material difference between the male 
and female; however, the fpecimen fent over, 
I take to be a female, as its plumage is in 
general duller than that figured by Edwards, 
and as tbc iaft row of white coverts of the wing 
are wanting. Thefe cranes arrive near Severn 
in May, have only two young at a time, 
retire fouthward in autumn j frequent lakes 
and ponds, and feed on fifh, worms, &c. 
They weigh feven pounds and a half, are 
gj feet long, and, 3 feet 5 inches broad.; the 
bill is 4 inches long, the legs 7 inches, but 
the leg and thigh 19. 

Ardba. 37. Americana, 234. 5. Hooping Crane. 

Edw. 13 a. Catefby, 1 . ,7,5. Faun. Am. Sept. 

'I 

York Fort. 

Edward8*s figure is very exaiSs Catefby s is not 
fo good, *8 it r«!prefent8 the bill too thick to- 
wards the point* 

Ggg 


■Vol.. LXII. 
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38. Stdlaris, f.y), zt. IWidtiu 'rhc liltf.iii, lii. 

Z00I4 Kdw, 1364 FauB. Am* Ri'pt. piij. 14 . 

Scvcrji River, N'* ^4* 

At firft light, I thought the fficj lmi'n lent fiom 
Hiidfon’s Hay, was a young bird i but ujxin 
nearer examination ami coinpaiing it with 
Mr. Edwards’s account and figure, I take it 
to be a variety of the common bittern pc- 
ouliar to North America ; It is fmailcr, but 
upon the whole very much rcicmhlcs our 
bittern. Mr. Edwards’s mcafurcnu'uts ami 
drawing? correfpond very well with the Ipcci- 
men. 

'fhb bird appear* at Severn river the latter end 
of May, fives chiefly among the fwumps ami 
willows, where it builds its ncfl', and lays 
only two eggs at a time •, it i« very indnlcnt, 
and, when roufed, removes only to a Ihorc 
didance. 


184 ScotoPAx, fip. Totantts..245. ra. Spotted 
Woodcock, 1 woodcock. Fauo. Ain. Sent, 14, 
Albany Fort, N” tfi, 

This bird it called a yellow leg at Albany fort, 
fium- tbf bright yellow coioMf of the Icgf, 
efpeclally hi old bird* 1 a drcumftance, in 
which it varies from the deferij^tiom of Lin- 
neut and BrUlhn^ probably becaufe they de* 


• laHta Fawnttl* Aw»«r1fr Stfuemdon^flr, 0,14. tli«#noavrn 
«f Atdft BtMt&ttiM, |.i«in. h«ib¥ lo 

bittern, |.«e. j$4w«rde Hei l»«tt ewotedin- 

deed ol pl^ TheyV tife wii diieim bwb* 

J , ' fedbed 
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fcribed from drieid fpecitncns, in. vMch tbe 
yellow colour always changes into brown-. It 
agrees in other rcfpe( 3 :s perfe^ly well with 
the dcfcrlptions: it comes to Albany fort in 
April or beginning of May, ' and leaves it 
the latter end of September. It feeds on 
Hn.ill llull thh, worms, and maggots-j and 
freipjcnti! the banks of rivers, fwamps, &c. 
It is called by the natives Sa-fa'^JheWf from 
tlic noife it makes, 

ScoLoi’Ax. 40. Lapponica. 2^6, 15. Red God- 
wit. Br, Zool. Faun, Am, Sept. 14. Ed. 138, 

Churchill River, N® 13. 

1-inncus dcleribcs this bird very exadly in his 
Syftema Naturae : the middle of the belly has 
no white in the Society's fpecimen, as that 
had from which the dcfcription in the Br, 
Zool. owlavo I. p. 353, 354> was taken. All 
tlie other characters correljpond, 

Sct)LOPAX. 41. Borealis. Ncus Species. ElkimauK 
Curlew. Faun. Am. Sept, 14. 

Albany Fort, N" 

This fpecics of Curlew, is not yet known to 
the ornhhologifts \ the firft mention is made 
of it in the Faunula Amcricie Scptcntrionalis, 
or catalogue of North American animals. 
It is czXm WeS’koe^me-nafi-Jk^ by the 'natives j 
feeds on fwamps, worms, grubs, j vifits 
Albany Fort in April or bepii>ning of May } 
breeds to the northward of it, returns in Au- 
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guft, anti goes away fouthward again the. 
latter end of September. 

Ip. TRiNOA,f42. Interpres, 248. 4. Tuninonc, 
Sand • piper. uMw* 141. Faun. Am. Hept. 14. 

Severn Rjver, In" 3* .nnd 32. 

This lj,>ecics is well dcfcriheii by the ortitthn- 
logifts; its weight is 3I tiunecs, the length 
8i inches, and die breadth \ 7 inches •, it 
has four young at a time j its eyes arc black, 
and the feet of a bright orange : tins bird 
frequents the fidcs ui tltc river. 

43, Helvetica. 250. 11, Bfiflbn. Av. V, p. 106.. 
t. KV f. 2. 

(The number was loft, perhaps it is N ' 1 7, . 
from Fort Albany j upon that ruppofttion the 
account is us Ipllows; “ the muivts call it 
0’(m-‘PiiJk-‘tdn'a-Jl'iJhi or white bear birdj 
*♦ it feeds on berries, infeds, grubs, worms, 
and fmall flicll-filh } vilits and leaves Al* 
** bany fort at the fame time with the AVtf- 
«* ^ax ^ntanuSi and IhreaHs,'") 

1 find this bird Knfwers very well to itrdefertp- 
tton i the throat, hreaft, and upper part of 
the ^Uy are blackifti, as in the deferiptions, 
but mixed with white lunulated fpts, whicit 
are nehhtnr deferibed nor expreu'ed in M. 
Br!0bn*s %ure, and ihay be owing to the 
difterence of fex» or climate. 
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TAnseres. 

* 1 Wcbbcd-footcd. Faun. Am. Sept, 

29. ANAS,f 44. Marila. 196.8. Scaup Duck. Br. 

Duckjt^ool. Faun. Am. Sept, 17. 

Severn River, N® 44 and 45. Fiftiing 

Linneus’s defeription, and the figure in the Br. 
Zoology, folio, plate p. 1 53, agree per- 
fcdly well with the fpecimens. The female, 
as Linneus obferves, is quite brown, the breaft 
and upper part of the back being of a glofly 
rcddifli brown; the fpcculum of the wing 
and the belly arc white. The eyes of the 
mule have very bright yellow irides; thofe. 
of' the female are of a faint dirty yellow.. 
The female is two ounces heavier than the 
male, which weighs one pound and an half,, 
is i6i inches long, and 20 inches broad. 

Anas. 45. Nivalis. Snow Goofe. Faun. Am. Sept., 
p. 16. Lawfon’s Carolina. Anfer niveus Briff.. 
Vl. a88. Klein. Anfer nivis. Schwcnkfcld, Mar- 
figli, Danub. p. 802, t. 49. 

Severn River, N* 40, and a young one, N® 411 white 
Coofe, 

Thefe while geefe are very numerous at Hud- 
fon’s Bay, many thouiands being annually 
killed with the gun, for the ufe of the fei- 
tlemcnts. They are ufually fbot whilft on 
the wing, the Indians being , very expert at 
that excrcife,. which they Team from their 
youth ; they weigh five or fix pounds, are 

2.| feet. 
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2,^ feet anti 3{ lirnad; their eyes are 
M.uk, the irides fmall and red, t)ic legs like- 
wife red ? they feed rdyiig the lea, and arc 
fuse eating •, th;-ir young jsrn Idulih grey, aiul 
do fsot ntiahs ;s fji’il'i'vM \viiiu'SSf\’i t;h th^’y luc 
a yessr old. 'I'hry vilU S.'vrns river fsill in 
the isiiddlc of May, ois ihcir j.jurssey noi th- 
wattl, where (huyhrccti} retorts iis the he- 
giisning of September, with their young, 
ihiying at Severn fettlcmcm about a fortnight 
each time. The Indian name is U'tiy-wy, 
nt Churchill river. Idnncus has not taken 
notice of this fpecics. 

Amai. 46. Ciutadenfis. 198. 14. Canada Gnafe. 

Faun. Am. Sent. 16. Edw. lei. Catcilsy I. 

92, &c, 

Severn River, N’ 42. 

I'he Canada geefe arc very plentiful at Ilud- 
ibn's Bay, great (|uantitics of them are faited, 
but they have a hfliy tafte. The fpcciincn 
feot over agrees perfaSlly with the dcicrip- 
tbna and drawings:. At Eludton's Bay this 
fpecica is called the SmuU ih iy GpoJK Betides 
this, and the preceding white goole, Mr. Gri* 
bam, the gentleman who fait tlie account 
from Stierii fettkinent, mentioni three other 
fpecim of w:tyi g^fe to he met with at ilud* 
ion's Bay 1 he cilia tham, 


I. Tholarge Otey Ooede, 
\ n* The Blue Ooofe. 



TI»f 
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Xhefirft of thefe, the large grey goofe, he fays, 
is fo common in England, that he thought 
it unneccffary to fend Ipecimensof it over. It 
is however prefumed, that though Mr. Gra- 
ham has fhewn himlclf a careful obferver, 
and an indefatigable colledlor 5 yet, not being, 
a naturalift, he could not enter into any mi- 
nute examination about the fpecies to which 
each goofe belongs, nor from mere recollec- 
tion know, that his grey goofe was adtually 
to be met with in England. A natural hif- 
torian, by examination, often finds material 
differences, which would efcape a perfon un- 
acquainted with natural hiftory. The wifli,.. 
therefore, of feeing the Ipecimens of thefe 
fpecies of geefe, muft occur to every lover 
<If thatfcicnce. Mr. Graliamfays, the large 
grey geefe arc the only fpecies that breed- 
about Severn river. They frequent the plains- 
and fwamps along the coaft. Their weight 
is nine pounds. 

The blue goofe is as big as the- white goofe s ; 
and the laughing goofe is of the fize of the 
Canada or linall grey goofe. Thefe two ■ 
Uft fpecies arc very common along Hudfon's 
Hay to the feu th ward, but very rare to the 
northward of Severn river. Hie Indians 
have a peculiar method ojf killing all thefe 
fpecies of geefe, and likewife iWans. As 
thcfo birds fly regularly alon^ the marflics, 
the Indians range themfclves w a line acrofs 
the maffh, fHwn the wood to high water 
inai-k, about mufket fltot from eath other, 
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fo as to be furc ol' intercepting any geefe 
which fly that way. Each pcrlim conceals 
himlclf, by putting found huii tnmc l)rurti 
w<jodj they likewlic inakc artiticia! I’cifc 
of flkkf' and mud, placing them at a diort 
diflaiK’c Irttin tluauttlvcs in order tt» decoy 
the real gceic within duu: tltus pieparcd, 
tljcy lit down, and keep a gootl look out; and 
as icon as the dock approaches, tiny all lie 
dowDi imitating the call or note of geefe, 
which thefe birds no fooncr hear, and perceive 
the decoys, than they go Uraight dtnvtt to- 
wards them } then the Indian:* rill* on their 
knees, and difeharge one, two or three gttns 
>eachi killing two or even three geed at each 
ihot, tor they are very expert, Mr, CJra- 
ham dys, he has fecn a row of Indians, by 
calling round a fltjtk of gceil, keep tlicm 
hovering among them, till every one of the 
geefe was killed. Every fpecies of geefe has 
its ircculiar note or call, which tnuu greatly 
increafe the diflscuUy of enticing them. 

Akas. 4y. Albedla. 19Q. tS. The Red Duck. 
Faun* Am* Sept. 17. Edw. t. too* SarccUc de 
1 « Lottiflane. Brlfilon VI* t. 41* f. 1. 

Severn River, N" 37 and 38. Fifliing Birda. 

The defcrlptit^e aod flguics atiiwer very well 
with the male, except that the three exterior 
feathers are not white ,on the outflde, but 
all dulky* 

' feniale it not defertbed by any ofUi of the 
; itui th^efore deteea to be 

‘ noiiced, 
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noticed, to prevent future miftakes. The 
whole bird is dufky, a few feathers on the 
forehead arc nifty, and feme about the ears 
t)f a dirty white ; the breaft is grey, the belly 
and fpeculum in the wings white ; the bill 
and legs arc black. I’hey vidt Severn fettle- 
nient in June, build their nefts in trees, and 
breed among the woods, and near ponds j 
the weight of the female is one pound, its 
length 14 inches, and its breath 21. 

Anas. 4H. Clangula, 20 t. 23. Golden Eye. 

Br. Zool. Faun. Am. Sept. 16, 

Severn River, N” 51. . 

Thcl'e birds frequent lakes and ponds, and breed 
there : they eat firti and llimc, and cannot 
rife off the dry land. The legs and iridcs 
are yellow j their weight is 2 J. pounds, and 
their mcafure 1 9 inches in length, and two feet 
in breadth. The fpccimen fent is the male. 

Anas. 49. Perfpicillata. 20 r. 25. Black Duck. 

Faun. Am. Sept. 16. Edw. 155, 
Churchill River, N' 14. 

This rpecics is cxadly deferibed, and well drawn 
by Edwards. The Indians call it She-ke-Jk- 
partem. It ought to come into the firft di« 
vilion of Linneus’s ducks, ** roftro baft 
fiibbt),*' as its bill is really vety unequal 
tt me bale. 


Voi.. Lxn. 


Hhh 


Anas 





fl '' , 1 ’ V”* \ f ■ 

804. 33.' Parted.' TeaU 
,, Am. Sept. 17. 

Severn 'Mali and female, 

Tfaife' wants the 

two white allege and hefow the eyes j 
the lower one Indeed fe faintly expreffed in 
the ihale, which- has alfd a Itinit^ bar of 
white over . eat^i0bdhl<^,t tli§ fe ho^ 
found in the Ettrbpcaiff real. This facies is 
opt very plfiiddfhf' near Severn fiver ? they 
hve in thd wddda and plains nesff hnie ponds 
I df water, and have frdtn five td feven young 
tt a ttide. 


Am ' 'Harlequin Puck. 
' " : ■ 'fen.’ Afo, . Sdpt. ' % fo, ' ’ Pd w; t, , ' p 
This bird had no number hxed to it j h agrees 
pwfcaiy With.BdwatdsVA^reV 




sAW;fea*;‘W*aai:h 


■ Ji«y, and 

'''''' " ' 
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camu nil. frot.ilii,- orK-nMlifi), but has a pc- 
fuli.ir tui't <n” lViii;^c uf {ihrcs in llic niitUilc 
t»t i!ic upper liMiuliblc’, lonictfiiiig juMirr the 
nj't'jc the halo, has not hccu 

nnnuitiiu’il hv any iiuiiiM-, iin.i is likcwlic 
UMiitinp, in Ikhv.uil-.',. pelkiOH t. with 
W'hiwh ilut .ScH'icly’. ipecinicn cuiicipinul s in 
evi’ty other citcunifliiKc. The P. C)mar<j- 
lalu. occulcntalis, Linn, or luiw, t, 9 5 
Anicrican pciiciwi, is vciy <hlicrfiU In/m it : 
the chief difrcrcnccs are the colour, wliUh 
in our HudfonL Day biiii is white, hut in 
I'klwardii's is tif a (»reyiih brown ; and the 
ii/.e, which in the white bird is alniotl cloublo 
of the brown one. The qulU-fcathcn. arc 
black, and the fliatb of the larijcr ones white. 
TIic y/M/, or h.ill.Uil win^;, b black. Tiic 
bill ami leg.s .ire yellow. 

aa. Cot.VMRus.'i 55. ftltcwlb. tzu 5. Norilicm 
* Diver,/ Diver. Dr. '/itch I'aun. Ann 
Sept. 16. 

Churrhill River, N” B, called a lajon there. 

This bird is well dcJcrilH'd ami drawn in ilio 
Briiidi Zool<i|;y, in folio. 

• 1 56, Audtti^ «. iii. 8. Bdw» 1^5. 
Grebe./ Eared Grebe. Faun. Am. Sent. 1 5/ 

Sevcfo River, N" 43. 

This i» cxadly the bird drawn by Edwards, t. 
J45. The fpccimcn fern over is a female. 

, . : i|i,di%f mucUifoHi our kflei cfcfted CreW. 
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Br, Zool. odavo I. p. 396, and Br. Zool» 
illuftr. plate 77. fig. 2. and Ed. 96. fig. 2. 
However, in both thefe works, it is looked 
on only as a variety, or difllTont in lex. Mr. 
Graham has the fame opinion.' It lives 
on firti, frequenting thc' lakes near the lea 
coaft. It lays, its eggs in water, and can- 
not rife off dry land. It is fecn about the 
beginning of June, but migrates fouth- 
ward in autumn. It is called Sekeept by 
thc natives. Its eyes are final!, the. irldes 
redj it weighs one pound, and meafures 
one foot in length, and^ one third more in 
breadth. 

23. Lakus.I 57.Parafukus. 226. 10. ArdicGull. .. 
Gull.J Br. Zool, Faun. Am. Sept. 16. EJw,- 
148. 149. 

Qiui thill River, N" 15. 

'Fills Ipecics is called a Man of War, at Hud- 
fon’s Day. It feems to be a female, by the 
dirty white colour of its plumage below j it 
agrees very well with Edwards’s drawing, and 
tlwt in the .Ur. Zool. illufir, 

24. Sterna. ■) 58., Himndo fFarlt'fy),^ 227. 2. 
Tern,] The greater Tern. Br. Zuol. Fuun. 
Am. Sept, 

(Thc number belonging to this bird is lofi, per- 
haps it is M" 1 7,, horn Churchill River, tiullcHl 

A fort 



' ' tm j rM 

: ' ^''^'^'<1.0^ called- 

«* tiie iWv«i»**): ■ . , ‘ 

Thf ibet m tail is ihortcr and 

madb Itill Ibrfetd than lhar dBftrribtd and 
drawn in the fir. Sikml. The ootermbit tail* 
ftafeher tike wife wanw the hlaek, which that 
, In the Brkiirh Zoolegv hit* in bther re- 
^iwilt it it ^e &i»e« 
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©ESCRIPTIONfiS Avlom fearioww 

e Siou Hudfonisa . 


I. FaLCO SACER"/ 

Falco, ect4 pedibufque coeruleis, corpore, renil^ 
gjb«8 redlrlcibufque fufcis, fafciis pallidisj 
pc<9tOF9 Stf abdoml«« albis, maculis longitudinals 
DUS fufcii*. 

Habitant m itnum Hbdfdnis et m reliqua Ameriod' 
ScptentrionaU i vi6;itat Lagopodibus & Tctraonum* 
l^ciebus. /> 

©* 6 C». CDtyi. , ' 

• 'e^a», peda^-todrolefii, roilrumi 

breve,- curvum, caeml<io*>atruiwt itoandii^-* 
bula utraque, bafipalUde coerulea, apic^’ ' 
nigrefeente, utraque einarginat«* 

‘ Cli^‘C4pdum pennis albidb, mat^alongif 
tudbalibus, fufda. 

Omii- tnagJ^i j i«d^ 

Quk alba, 

i}60m et te^ieefaiafum, pkmk fufeia,, 

«Mttyn 84 f» *»dc»ijati|is;, 


V? 

I- . H 




m 

f» ' ‘ruu 


r 
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intr.i m jniJhn;, tranf- 
vcilis, twtr.i, iniiirriiiii't, njTiiUtl.uiis. 

Kc£Irict'i' cluotkcitn, lepra iuk.:', 

firt'iuT du( tkc5m U apUc aihuii'i; iitjj.i 
tiuti'c.*', f.Utii. .ill'uh.. 

2,. Smiv N1 l.fl.O'iA. 

cap’ttc l.t’vi, corp.’rc Ailco, alhiil.t uiiilulatun 
tlriatn, remige IcxM longioic, apicc nij^rk arttr. 
n.ibitac circa Sinum IIiuiluui>, viiliiai I.<cpi,»ihus, 
l-»agf>p(}(lihus, M ur ilni Iqut*. 

Dksck. li^Jirum fu(a>«ilivum, liipcrknt* 

(uperius im^is flavu. 

Ocu/i magniy irktibun flavis. 

Caput facie cinerca, c fufea cr ptf- 

1 tic cincrct» ahcinaiim llri-Uis, Pune 
haicc pennas c ^lutn vrtiuii ell tailo 
plumul.u'iim Iuk arum ad ulramt|uc gc- 
n,im, kmiicirculum nigrum ciHcicns, 

Occiput^ cervix, ct cuHum fufea, petmijt, 
n)arginibu!« nlbo* maciUat)i>. 

Pdtui albidum, inaculis Iwngitudinalilnia 
traufvcrrifquc fulti«. 

AkhmcH album* fuperiua uti pr^tH ma- 
cuUa lun^itudinalibui, fed ii){criu;i li tiii 
tmniverfu nc^atum. 

D^ffurn tatum rt ledlrkex ft!«, caud»K)ue 
confottim «x lulcu k albido imduUm- 
flrlatii'. ' 

Ak' luic« } rcmigfi mmdr^ , &fci, grifeo 

trmifvcriim fa&iat!, ^liil ||ti9 lu^lotis. 

. retail^' .Ipkts 
'(I m«gis 


III 
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magis nigricans; primus vero reliquis 
primoribus brcvior. Rcmigcs reliqui 
pallidiores, obicmius fiifciati, 

Cauda rotundata, rcdtrlcibus duodecim t 
du® intermedia; paullo longiorcs, totac 
cincrafccntc albido fufcoque undula- 
tim flriatas, lincis duplicatis fufcistranf- 
vcrfis pluribus. llcdlriccs reliqusc fufca; 
albido fubftriat®. 

Pcdn tcdti pennis albidis fufco-ftriatis. 
Magfiidido fere Strigis Nydeae, Linn. 
hongitndo unciarum i6 pedis AngUcani. 
JLatitudo pedum quat'ubr. 

Pondm librarinn trium. 


* ' ' t ' ^ ^ ‘ li- « ir . t ' 

3 . T35TJR4p,.,|l’KAI^AJt?:BLtUS.' 

Linn. Ed. X. p. ,160. n. 5. 


Tktrao pedibus hiriiitis, cauda cunciforrai, remi- 
gibus nigris, exterius albo-macuktis. 

Habitat ad Sindm Hudiohie. 

Descr, Mapikudo fere Tetraonis Tetricis. Linn. 
R^rum nigram. 

Ocuhrum irides aveltaneas, * 

edttum dorfam teRacea, nigrdt 
tranfverPtti fafclak, i . mi^cdla albida inter ‘ 
"tl'atefa'cblU notata 

||j^,;;’|b;tt3iiiibas late 


■f0itwia:et''ocai68, 
, .jnSikettlti ro.(undatia 






Vrif^yHim 
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Uropygium niagis albido-cuiercum, nigre- 
dine fimbriata fccundura rachiii plu- 
marum. 

PcBtts ^ Venter albida, macuHs cordati'i 
fufco-teftaceis in ventre iaturatioribus. 

Alarum tcftriccs dilute tcflacco, nigro, 
alboque tranfverfim fafciatie, maculin 
pluribus rotundis albis. Remiges pri- 
niores nigri, latere exteriore albo-ina- 
culatij fecundarii fufei, apicc &: ad 
marginem extcrioreni albo fubfidciati: 
poftremi vero teftacco fafeiati, apice 
tantum albl. 

ReBrices brevc?^ extei:kires pallidc fufese, 
apice ‘albae, duse intermedia reliquis 
longiores, teftaceomacu}ataG. 

Pe^s plumis albo-grifeis vefti digitis 
pedtinatis. 

Lor^itude nneiarum ifr pedis Anglicani., 

Latitudo pedum duorum. 


4^ Emberiza i.EirccM^HB.ys 

EMlBEliiaA re'migibua redlricib^quc hkls, capite 
nigro, fafeia verticil, iuperciluTqtte nivcis. 
Habitat in ^epica ©preafi ati Siiwm bludibnis. 
Discr. 

' tttbru:m»r camel, colpris : Nares 

''' iiibirdttind^ 

fafeia bdA ' 

ante 

■. ■ feu 
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lata ad utrumque latus fafciae albs. Su- 
percilia alba, definentia in lineas, fafciam 
albatn verticalem adtingentcsj arcus dein 
atri, ex angulis oculorum, fere in ©cci-, 
pite confluentes. 

■Coflim cincrafcens, in pediore dilutius. 

Dorfum ferrugineo-fufcum, marginibas 
plumularum cinereis. 

iAh fufcse j retnigum primorum maVgines 
exteriores tenuiffimi pailidi, interiores 
cinerafcentes : fecundarii & pennae tec- 
trices fufcae, inarginibus ktiufculis, ver- 
ftis apicem albis, cfficientibus fafciam 
albam j fuper quam fafcia altera alba ex 
T:nacuris albis in apice tedricum mino- 
rum, f. plumarum fcapulariuna. Alul® 
albaj. Remiges fubtus cinerei, margini- 
bus albis, 

einereum, abdonaen dilutius, fere 
album. 

Cnjfum Sc plumute femora tegentes lutef- 
centia. 

XJrdpygium cineree-fufcutn. ' 

"Cauda aqualis.; redlrices duodecim fufcae, 
marginibus ‘pa-ullo 'pallidioribus, fubtua' 
.■cmerc®. , 

JWw carnei colons,, ’digito 'interlne'dio & 
ungue poftico rellquis longioribus. 
unciarum.7 pedis AugHcani. 

Xiatitudo inter alas •extenias’-^ unciaruna 
pedis AngUca^ii. „ ^ 

Cauddt, i patent)); Iqn^ttiaiBis totius 

avkute 

•I i i ^ Ah 
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Ala compUcatflc paululum ultra ‘caudae- 
exortunn protcnduntur. 

Pondus drachniarum lex. 

5. Frinciij.a Hudsonias. 

Fringilla fufco-ciiicrafccns, roftro albklo, pec- 
torc infcriorc, ubdomine, re<9:ricibu(i,juc quatuor 
extremis albis. 

Habitat in America Borcali. 

Dkscr. Magnittido circitcr fringilte carduelis. 

Rojirum albidum, rubedinc, aliqua imbn- 
turn. 

Octili parvi, cojrul^ji. 

Corpus totiiin ‘cinetco-nikricans, f. potius 
Srtligibolvim.' ' 

FeS^tis infcriiui &c akkmt'n alba. 

Sx'miges f'ud'i, cincrco-marginati : alaj 
complicataj mccliam ferc caudam ad- 

' , tingunt. 

Ri^maixkkk, cjttlma? utrinque dutc tota; 
albaj, tertia fufea, macula ohlonga alba, 
ad latus interius, propc rachin, apicem 
attingekis % reliqme toiao fufciu. 

Pondus {bimmeisR.. 

, I»ai^//Wa,unciarjUm ,6j| pedis /\nglicanl. 

' Ltf//V»^unc|4fum noverri. 

6 . MciCICAPA STRIATA. 

MwspiciAPA .cinerco-vijrcni, do'rfo ftrialo, fub- 

guk;'' ' petois^ 

■' HabUat 
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Habitat ad Sinum Hudibnis. 

Quuui mas a femina mpltum dlfFerat, utique 
congruum ett, utrumquc Icxum lyparatim 
dcfcribcre. 

Descr, Mas. 

Ro/imm trigonum, mandibu flip riorc 
paululum longiorc, ante apicoin leviLcr 
emarginata, nigra; inferiore bafi Havef- 
cente. 

Nuns fubrotundaci 

Vibrijjk nigrie. 

Caput fupra totum atrum ad oculos ufque. 
Geno! ii roftro in occiput tofjc albae j oc- 
ciput albo & nigro varicgatum. 

Gula flaveiccnti-alba maculis fufcis. 

PeSlus albidum, lateribtis, five verfus oc- 
ciput maculis nigris variegatum. 

Dorjum cincreo-virens, ftriis five maculis 
longitudinalibus nigris latioribus, ^ plu- 
muTis nigi’is, margine virentibus. 

■ Abdomen album. 

Uropmnm cincreum, nigro-raaculatum. 

Altc fulctc ; remiges primores pallida mar- 
glnati* fccundiirii apicc tenuiflimo albo; 
dual ultimai- margine exteriore alboj 
Ifidlriccs rnfcac, majorcs flavefcenti albo, 
minorcs caudido in apice maculatae, unde 
fafcio; albsc binsc in alis. 

Cauda fufcaj redlrix utrinque prirna f. cx- 
tim.'iy latere intcriorc macula magna 
alba, margineni ipteriorem attingente; 
proxinia li feeunda macula oblonga mi- 
norc alba, ctiam marginem interiorem 

attingente,; 
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atungcntc; utriiiquc Ivi-ti.i, l:itcro intc- 
rioru vcrflis apiccm ulbo-uwrginiua. 

Pcilt's lutci j luigucs brcven, palliilc liifcl. 

Mtignhiido civcxtct Piiri ntrict^jnlli Limi. 

Lofi^h/uh 5 unciaruiTj. 

.LaliiiiJo y'miciarnni pcdk Anglicani. 

Fojniina. 

. 'Rojh-im, ate, caada, abdotnen, uropy- 
gium, pctics Sc mciiriuiu uc in marc. 

'Caput flavo-vircns, ftriis brcvibus tcnui- 
bufqiie longitudinalibus nigris j Utica fia- 
vifllma a ba(i roftri iticipicnsfupcr oculos 
dudla i palpebrjc flavtv. 

Gtf/tf, getiSB & peStus albido-flava } macuItR 
fparte. obl<HTigiu.fculaB fufcse, ab utroiiue 
oris angulo ulque in peiloicis hitera, 

ijyorfumt ut in mare, fed viritiius, & rtrte 
iiigtu' mmorca. 


,7. Parvs Hudson I cits. 

ipARUS capite fufco-rubcfcentc, dorfo cincrco, jugnlo 
atro, fafeia fubocularl, pednjrcque albis, liypo- 
chondriis rufis, 

'Habitat ad Sinum Hudfonis. 

/Disscr, R^firtm fiibulatum, intcgcrrlmum, atrum, 
baft t regione narium teduin falcictilr, 
' fetarum tbrrngfnearuin, lincaa 4 (unciai 
pedis AngjHcanh iongmrit 

fufeo-tetirugineum, fafda fubounlis 
aiba; gula atra* nigrodino Tub 

ftefirock albju ■ ' ' 
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Dorfiim cinereo- Virens, e plumis longlori- 
buR, fuicis, apicc tantuni cinerco-viren- 
tibus, f. olivaccis. 

PeSius & Abdomen alba, fed plnnioe oiwnea 
baft nigtse, apice tantum alb®. 

Lntera abdominis & lumbi fcrruginel. 

Alto fulciu, remigum margine omiii ci-. 
nerco. 

Cauda fufea, rotundata, redricibus 12, 
margine cincreis. 

TJropygium tedum plumul-is aliquot nigris, 
apice albido-rufis. 

Pedes nigri 5 digitus pofticus cum ungue 
anlicomm digitorum medio, duplo Ion- 
gior. 

Longitiido uftciarom 5.J. pedis Anglican!. 

Latitudo unciarum 7. 

Cmda uncias 2j.l'onga.i. 

8. Scotch AX BOREALIS.. 

S'COLORAt foftro arcuato, pedibufqae nigris, corpore.- 
fufeo, CTifeo-maculato, fubtue ochroleuco. 

Habitat in Sinus Hudfonis inund^tis, & pratis hu- ■ 
midis, viditans vermibus 6c infcfltis ; menfe April! . 
vel initio Maiii primum vifR efl!, cima Caftellum < 

indie in tbffas tfl'agiiS ardieas riiigrat, ibique ■ 
nidificati redit ad idem daflfellbm* menfe Au-- 
guife j regton'es Auft'caliores petit cii'ca' fiticm Sep- 
lembris. 

Affinis fcolbpacc ftiiqustii Liilrt: ' M dlffei-t cor- 
pore triplo minortfi imto rationd. corporis 

breviore, . 
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biTviore, rolorc in tlorfo fiitiirate fufco, in 
abd' inline ochrolcnco. 

Dekcu, QipHf palluluni, lincolis conf'ertis Jongitu- 
dinalibus fulbis ; iinciput laturatc f’uf- 
cum, pnllitlo nwculiituin. 

Roflrnm nlgrioiuv:, arcu;ituni, longitiuline 
iiuaiuin miciarutn jietlis Anglicani, jnan- 
diinila inleriurc: bull mia. 

Colhini^ pei!ltit», abdomen & criAunii ochro- 
Icuca } pcdorc colloquc lincolis longi- 
tutlinalibus fulcis coniertioribus, abdo- 
minc & crilib fere nullis, vcl tenuibus 
notatis. 

; .‘Pemera femi-teda. plumulis ochrolcucis, 
fufeo maculatii 


Latera abdominisS fnb alls pracrcftim, rufa, 
pennis tfanlVerlim fufeo falciutis. 

Dorjkm totuni faturate fufeum, pennis mar- 
gine albido grifets. 

Jlla fufesB i remiges primorcs immaculati, 
prinaores rachi tota alba j reliqui, f. fc- 
cundarii pallidc grilco-marginati. I'cc- 
triccs late grifeo-marginatae. Tedriccs 
inferiorcs alae, ferrugine® fufeo tranf- 
verfim fafeiattB. Alas compUcat® fere 
medtam caudam attingunt. 

tlri^gium fyfeum, marginibus maculifqiie 
j^nnarum albidis. 

Cattda birevii, fufea, rcftricibus albido trauf- 
yerfim fafeiatis 


Pidts nigri, f. cosrulcfcentei. 
,i,l£tf|j^<S&^ui^iaru|n 13,1, 

'it* 


ANA 6 
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g. Anas nivalis. 

Anas, roftro cylindrico, corporc albo, rcmigibus 
primoribus iiigris. 

Habitat in America Borcali, per Sinum Hudfonis 
migrans. 

Descr. Corjias totum album, magnitudine anferis 
domeftici noflratis. 

Hofirum luteum, raandibulis fubferratis. 

Ocuti iride rubra. 

Remiges decern primores nigri, fcapis al- 
bis : tedtrices infimse cincrese, fcapis nt« 
grisj pennae duae alulae, itidem ci- 
nercse, fcapis nlgrls. 

Pedes rubn. 

longitude pedum duorum unciaruixi 
oSto. 

Latitude pedum 3!. 

Pmdus libtacum 5 vel 6. 


kkk 




XXX. Gee- 
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XXX* Geomtrkal Sohitiom of three ceU- 


brated jdJironojnJcal Probkfm^ by the laic 
Dr, Henry Pemberton* F, R. S. Com’- 
munkated by Matthew Raper, Efq\ 
K i?. <5. 


Read jfnn* 4 , 0 Jhrm a irkngk mtb two ghm 

JL Jides^ that the re^tmgk under the 
fine of tk mgk eontaimd by the two 
given fides, and tk iai^enf of the angle oppofite 
to the lefier of the given fides^ Jhall be the greafe/t 
that can be. 

Let [Tab. XIL Fig. 1.] the two given Tides be 
equal to A B and A C ; round the center A, with 
the interval AC, defenbe the circle CDE, and 
produce BA to E j take B F a mean proportional 
between BE and BC, and crei^ the perpendicular 
Fp, and complete the triangle AO B, 

1 Here the Ttnc of BAG ta to the radius, as FG to 
llpMnd (he tangent oT ABO to the radtua, as F G 
' redlangle under the fine of 

h %pawjof 
f.: ' the 
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the radius, as the fquare of PG, or the redangle 
EFC, to the reitangle under AG (or AC) and FB, 
But, EB being to BF as BF to BC, by conyerfion, 
E B is to E F as B F to F C, and aifo, by taking tlie 
difi'crcncc of the antecedents and of the confequents, 
KF b to twice AF as BF to FC j and twice AFB 
is equal to EFC. 

Now, let the triangle BA II be formed, whore 
the angle 0 A H is greater than BAG. Here, the 
perpoudit ular H I being drawn, the reftanglc under 
the , line of BAH and the tangent of A B H will be 
to the Itjuarcof the radius, as the reftangle EIC to 
the rcdtangle under AC, IB. But IF is to FB 
as aAFI to 2 AFB, or EFC 5 and zAFI 
is greater than A F? — A B j alfo A F? — A If to- 
gether with E F C, is equal to E I C j therefore, by 
cojnpofition, the ratio of I B to B F is greater than 
that of E I C to EFC} and the raiao bf A C x I B 
# AC X F B greater than that of EIC to E FC : 
alfo, by permutation, the ratio of ACxIB to EIC 
greatfr tmtt' the ratio of A C x F B to* EFC.' But 
tile irft of thefe ratbs is the fame with that of the 
Iquarc of the radius to the redangle under the fine of 
B A H ai?d the tangent of A BH j and the Utter is 
the Bme with that of the fqaaro of the radius to the 
rcdangle under riie fine^ot .B AG and the tangent 
of ABC } therefore, the latter df ,i:bele two I’edaftgles. 
is .greater than thd hther.' u ■ ' \ ■ 

Again* 'lit the trisingle BAK be formed,'; wjtl^ ti^e 
angle B AK ti^n BAG*: 

KL be drawn. Then list fine of 

BAJ^, and the tanged is to the fouare of 

tlMsfiKhus* as the fquare of KL to the redangfo u^der 
' . ; K k k 2 
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AC» BL» iiere, FL being to PB as aAFLte 
aAFflor EFC, and aAFL lefsthan AL?~ AFr, 
converfion, the ratio of LB to FB will be greater 
than the ratio of E LC to E FC j therefore, as bc^ 
fere,. 'the rcAangIc under the fine of BAG and the 
tangent of ABO is greater than that Under tlic fine 
of BAK and the tangent of ABK. 


Corollary i. 

i»,tibc tangent of the circle from the 
jMinfiB j therefore* BF is the tangent, and AB the- 
15i9aht» to the, ACi of the #ngle» whofe coline 
is to jhe adiuf ' , Therefore,. A F is 

the timgent,, to Bih raduis, of half, the comple- 
ment of that angtc } and A P is alfo the cofine of. 
the angle BAG to tlds radius. 


‘ . . '.'CoR'OLv . 

'irhe fine of the angle' corfif»of«i of the comble* 
mentof AGB, and twice the complement of AoG>, 
kedoal to three tiiiidf the fine of the complement 
jpf jtict faB thC'pcrMndifcular AH (rig, a.)ji 

Jmuiog the circle In I ; cdnimue GF to K, and draw 
‘•AX? Tflim' B Ff ^ EB'Cia OB L. Tlwrefore. 
C3B : BF -.rHFzBL, mi- the trfin^ OBK. 
FBL arefimilar. Coofequently FL is perpendi- 
cular to OB, and paraUel to AH| whence OH 
being equal to HL,, QM is equal to MF, and 
lii|]£<S|oal to three times OM* 

V. I K'Ss; a I€ 4- G 1} end 'tiie angle 

1 WSSfAC A.GAIt di»OM b ta MK n 

the 
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the fine of the arc <51 to the fine of |he ate I'K^. 
that is, as the fine of the angle G A 1 tp the fine 
of the angle lAK. Therefore, the fine of <he 
angle 1 A K (=21 AC -f* is equal to three 

times the line of the angle G Alj but GAI is the; 
complement of A.GB> and lAC the complement oC 
ABG, ■ 


C'o R O L. 3 '.. 

If (Fig. 3.) any line BN be drawn to divide, the 
angle ABG, and AN-h® At> be.draVni 

IjerMndicolar to BN, and continued to the 
in P, the fine of the angle compofed of A r' 
and 2 P AC will be lefs than three times the fine of 
the angle NAP. iPraw NQtJl perpendicular' to 
AB, cutting AP In s:* join AK,: and draw qT 
perpendicular to BN, and parallel td AOi thtifi 
= NBX. But,BQ£^is greater than the red!-* 
angle E B C, that is, greater- than the redangle 
under fhp ty^o fegmente of the line B N 
dtajva from Bjl ,^ rent the circle in N arid|V:. 
tl^refore». TB is, greater’ than V^B,. arid NX)>^featep- 
tlwui- 0-T*.- , CQijlpq^9tly,,^:^4 is greater thah'Bqv- 
Ileno© RS» is l^s -tna^, N S s arid there- 

fiife,,thrfinc of|h^ anglf'pA-lt, (p;NAP4raP4-’p)rj 
kfs-than three tlniv!S<.d^ fiop.pf I^AP*. . . ' 
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P R O B r, E M I. 

' :7o find In ths cdiptk ib<' point of iongcft nfccnjion. 

Analysis. 

Let (Fig. 4.) ABC be the equator* ADC the 
'-ecliptic, BD the fituation of the hair, 'on, when 1) 
is the point of longed afeenfion. I^ct 1U''G he an- 
other fituation of the hori'/.t)n. Then the ratio of 
the fine of EB to tlic fine of FI> is compounded of 
' the ratio of tfie fine of BG to the fine of GD, anti 
■ of the ratio of the fine of AE to the line of AF } 
but tlifi angles B , and E. being equal, the arcs E O, 

and, .by the ap.^ 

pfOft^ of EO’jbv^ the ultimate magnitudo 

• of Bo will be a quadrant, and the ultimate ratio, of 
. EB to FD will ^ compounded of the ratio of the 
radius to the fine of I)Q (fiiU is,, Uie cofine of BI));' 
and of themio of tlie Sm of AB tOithedtaeof Al^» 

. Drdav the arc t!)^| pc^n|jiK:ulfi.r to.AB. Then, in the 
triangle ^ tadius la .m the cofine of BD, ^ 

thetangeht bf^e angle BDH to the cotangent of f IBl)^ 

. Alfo> in the hiangle BDA, tlie fine of AB is to tfie 
to of AD as the fine of the angle B DA (or, 
ito* the fine' of AJBPt therefore, the ulttmaie rfue 
. of B fe to DF Is (pmpou^ded of the /ado of , the 
"tangent of B Dll to the cotangent of ABD, anti 
■of the ratio of the , fine pf BuC to the fine,, of. 
•ABD 1 which two ratios compound that of; tjip 
r^ngle under the tangent of B UM and the fiqe pf . 
'BPijp!;,#.;'thb’re^fangie under the co,iaiigeq{ jsod 'thf 
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But, whin D is the point of longeft afcenfion, the 
ratio of BE to DF is the greateft that can be; there- 
fore, then the ratio of the rectangle under the tangent 
of B D H and the fine of B D C to the given redr- 
angle under the cotangent and fine of the given angle 
A B D muft be the greateft that can be ; and confe- 
quently, the redtangle under the tangent of B D H, 
and the fine of B D C, muft be the greateft that 
can be. 

In the triangle BDA, the fine of B DH is to the 
fine of H DA, as the .cofine of ABD to the cofine of 
BAD. Now, in the preceding lemma, let the angle 
BAG of the triangle AGB be equal' to the fpherical 
angle BDC : then will thefum of the angles ABG, 
AGB be equal to the fpherical angle BDA. And, 
if AG in the triangle AGB, be to A B as the cofine 
©fthe fpherical angle DBA to the Cofine of , DAB, , 
that is, fe the fine of BDH to the fine of HDA» 
the angle ABG, in the, triangle, Vvill be cqual^^tothe 
fpherical ailgle BDHj and' the angle 4QB, in thp 
tr»inp,li/'eqtial lo the fpherkal angle HDA, > 

by tM firil corollary of the le^hia, that the... 
rei&artgltf under the Wisent 6f the ftherkiar 
mif ind the fin«‘<rf ©DC , the greateft' th^t. 

can bli the ‘cofine of BDC' hp equal to the 
tangent of half the conXlfehaeat of ' the angle, wbdife 
oofihe it to the radiuft, lis ^AG to AB, in the triangle, 
or as the cofine of the fpherical angle ABD, to the 
cofine oif the fpherical angle B.A D. , i 

■ if l''IC he, the fituation ef'the.hiafi^n,’"'lyhen the 
fblftiml' point' is amending, triangle 

A'liC, ‘the coftne of '■EI;C'‘i4 't«^i^](he radiu,? fs the co- . 
fioeDif IKjA (sw DBA) to fire Cpfihe of lAk. 'There-' 

fore, 
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fare, thecofincof BDC, when D is tiie point of 
longcft afccnlion, is equal to the tangent of half the 
complement of the angle, which the ecliptic makes 
with the horizon^ when tlic rulflitial point is aieend- 
ing. 

But, the fine of the angle compofed of DAB, and 
twice ABD, niuft be lets than three times the fine 
of the angle BAD. In the Iphcric.il triangle ABD, 
the angles BAD, A B D together exceed the ex- 
ternal angle B D C. I'hercforc, in the third corol- 
lary of the lemma, let the angle BAN be equal to 
theiiimof the fpherkal angles BAD, ABD; but 
here, AN is to A B as the cofinc of the fplicrkai 
angle ABD to the cofitie of BAD } and AN is alio 
■CO AB .asche fineof ABN to the fineof ANB, 
that is, as the cofine of B A P to the cofinc of N A P 1 
conrequently, fince the angle BAN is equal to the 
fum of the ij^erical angles BAD, ABD, the angle 
NAP is equal to the fphm'ioa! angle BAD, and Hus 
i^teBAP equal to the fjihertcal angle ABB} but 
the fine of the angle compofed of N AP and twice 
PAB Is kfs than three tunes the fiac> of N APf 
therefore, the fine of the angle compofed of the 
Mcrical anele BAD and t A BD will IM left than 
three times tne fiqe of the angle B A D 1 otherwife 
n6 iqch triangle DBA» at Is mtt reqtuit^, can take 
place, but pplnt A will be the point of kuigefi 
afeenfioBt, 

If the fine of ,c1ae gngk A be greater dun <M)e 
of the radtusy the point A can never be the 
.aibeofion j but^ when the fine ef fiita 
Con;)poi»nded/#:'BA0"'aiid 
ttW'illpii :: 'ipa|.||q>|tei|er uf #uiraiic » 

asd 
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and therefore, the magnitude of the angle A B D, 
that A be the point of longeft afcenfiori, is confined 
within two limits, of which the double of one added 
to the angle A, as much exceeds a quadrant, as the 
double of the other added to that angle falls (hort of 
it i therefore, double the fum of thofe two angles, 
together with twice A, makes a femicircle •, and the 
finglc fum of thofe two angles added to A makes a 
quadrant. 


Problem 11. t 

fo find •when the arc of^ the ecliptic difiers mofifr^om its 
oblique afcen^ . " ' 

, .,A N, Ai-y SI ,, 

^hiin CD' aprs motttrOi^i'CB, 'as'hdfoffe-, thel^dli 
ratio of B E td' DF wiU'bd'cbhibbqijdea 6^ 
the rafib 6f the radius td' the ‘fine of D<3- (bt thb dd* 
fifib" of 0B) ahd'of the fafio of the find Of C B 'fb tile 
fihfe bFv& r'‘^t,^Wheh'CP‘dii’drS'mda: fr6m e B, 
*h'n,d ’pF^kre hMdlattR' dfiusd’i' th#cfore, thei 
thU" cdiihd’bf B D*ii* th thef'kdids Wthe fine of C B 
of CD. '''' 

’'"'©fk'ckthe'aro CHI of a weatcitcle, that DH 
b^ual to DB i theh, feB beirig double B D. half 
the fine of BH is to the fine of BD or DB, as 
the hbifhtf df 'BD b be titdbsrtherejR%^’^h^^^ 
fihe'bf '#» the 'fltiO'bf 

td'''{hc'(bi'dfCDibOt^be'-ii^lifi!hd^^pBCHis 
tS^the fitic of BH as of tfal^ angle CH B to the 

'Vol.LXII. LH fine 
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fine of CB i whence, by equality, half the fine of 
BCH is to the fine of Dil as the fine of CUB to 
the fine oi CD : but as the fine of C II B to the fine 
of CD, fo, in the triangle CIID, is the fine of DCH 
to the fine of HD : confcqucntly, the fine of DCH 
is equal to half the fine of BCIi. Hence, the dif- 
ference of the angles BCII, DCH being giv{?n, 
thofe angles arc given, and the arc C HI is given by 
pofition. 

Moreover, in the triangle BCII, the bafe BH 
being bifeded by the arc C D, the fine of the angle 
C H p is to the fine of the given angle C B D, as 
(he fine of the given angle II C D to the fine of the 
given angle B C D j therefore, the angle C H B is 
given } in fbmoch, that in the triangle CBH all the 
angles are given. 

The Ifbm of the fines of the angles BCH, DC H 
is to the difierenco of their fines, as the tangent of half 
the film of thofe angles to the tangent of half their 
dififcrence } therefore, the tangent of half the fum of 
BCH, DCH is three times the tangent of half 
BCD. 


, In (Fig. 6.), the i&rocles triangle ABC, let the 
angle B AC be equal to the fphcrical angle BCD^ 
anadet AE be perpendicular to BCj alio, CF being 
taken equal to C B, join A F t then E F U equal to 
times E B i and as E F to E B, fo is the tan- 
gent of the mgls £ A F to the tangent of £ A B » 
but K AB Is equal to half the fphericai angle BCD t 
therefore,, the angle EA F is equal to half the fum of 
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to the fine of C A F j and C B is to A B as the fine 
of the angle B A C to the fine of A C B ; therefore, 
CF being equal to CB, and the fine of ACF to the 
fine of ACB, by equality, AF is to AB as the fine of 
the angle B A C to the fine of C A F, that is, as the 
fine of the fphertcal angle BCD to the fine of the 
fphcrical angle DC II. 

Let (Fig. 7.) the triangle A G B have the angle 
A B G equal to the fpherical angle C B D, and the 
fide A G equal to A F, Then, A G is to A B as 
tlie fine of the fpherical angle B C D to the fine of 
the fpherical angle DCH, that is, as the fine of 
the fpherical angle CBH to the fine of the fpherical 
angle CHB : but AG is to A B alfo as the fine of the 
angle A B G to the fine of A G B j therefore, the 
angle A B G being equal to the fpherical angle 
CBH, the angle AGfi is equal to the fpherical 
angle CHB : and moreover, when the angle ABO 
is greater than ABF, that is, when the, fpherical 
angle C B H is greater than the complehaent of half 
BCD, the three angles A BG, AGB and BAC 
together exceed two right. 

Hence, (Fig. 8.) towards the equinoSial point C, 
where the angle CBD is obtufc, a filuation of the 
horizon, as BD, may always be found, wherein 
CD more exceeds CB than in any othefr fituation: 
and when the acute angle DBA is greater than the 
complement of half BCD* another fituation of the 
horizon, as K.LM, may, be found, toward the other 
oqutno^iai point A, wherein the arc of the ecliptic 
CK wili bO lefi than' t^fi.wchf the eqljatof, and 
their difiercnce be gr(iilc^,thinih any othef fituation. 
But, if the angle DBA' he hot greater than the com- 

L 11 a plemfent 
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plement of half BCD, the arc of the ecliptic, be- 
tween C and the horizon, will never be lef^ than the 
arc of the wjuator, between the funic point C and the 
horizon. 

In the two fituutionK of the liorizon, the angles 
CUB and KMA arc ctiua!. 

S c; H O L I V M t. 

To find the point in the etii]>tic, wlicro the arc 
of the ecliptic moft exceeds the right ulccnlion, 
is a known problem : that point is, where the 
cofine of the declination is a mean proportional 
between the radius and the cofinc of the grcatdl 
declination. 

In the preceding figure, fuppofing the angle CBD to 
be right, then, bccaulc when Cl) inoft exceeds CB, 
the cofinc of B D is to tlic radius as the tine of CB to 
the fine of C D, and, in the triangle C B D, the fine 
of C B is to the fine of C D as the fine of the angle 
CDB to the radius, alfo the fine of CDB is to 
the radius as the cofinc of BCID to the cofine of 
BD; therefore, the cofine of BD is to the radius 
as the cofinc of the angle BCD to the cofinc of 
the fame B D, and the cofine oi' B D is a mean pro- 
portional between the radius and the cofinc of 
BCD. 

Scholium a. 

In any given declination of the Sun, to find 
when ihc a'/iniuth moft exceeds the angle which 
meaiures the time Irom noon, is a problem ana- 
logous to the preceding. 

Df. 
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Problem III. 

fZ7v fropic founili hy Dr, Halhy's mdhod^^ mtbout 
miy coiijidcraiion of the pai'ahola. 

The obfcrvtitions are fuppofed to give the pro- 
portions between the diftcrences of the fines of three 
dechnutionH of the Sun near the tropic ; but the fine 
of the bun’s place is in a given proportion to the fine 
of tlie declination ; therefore, the fame obfervations 
give equally the proportion between the differences 
of the fines of the Sun’s place, in each obfervation. 

Now (Fig. 9 .), let ACE be the ecliptic, AE its 
diameter between f and !£ii, and its center F j let 
B, C, D be three places of the Sun; BG, Cl, 
D H the fines of thofc places refpedtivcly. Draw 
CK, BL parallel to A E, which may meet HD, 
in N and M. Then, by the obfervations, the ratio 
of 1) M to D N is given. Therefore, if B D be 
drawn to meet KL in O, the ratio of BD to OD 
is given j and the ratio of B D to D C is alfo given, 
they being the diords of the given angles BED, 
CB'D: iiicnee the ratio of CD to DO, in the tri- 
angle C D O, is given ; and confequently, the angle 
C O D will be given : which angle is the difiance 
of the tropic from the middle point of the ecliptic 
between B and 1) : for, F P R ^cing perpendicular 
to OC, and FQS perpendicular to DP, the angle 
CtP' P is etjual to QO P, the points O, P, Q, F, 
being in a circle. 

* Vide Philofoehical Tm&diomj. N® ax 5, 
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The C a l c u l a t i 0 n. 


D N : D M 
f. iBFD : C iCFD 

rad. : t. /„ x 45 ” :: t. 


I :5 rad. : 
HI- C : t. 


B % > 45 » ^ ^ >■ ^ O 


y\ncl 

if;c4. 45’’. 4. COD < DCO. 


U /.. X 
COD D(’0 


If the intervals befwecn the obfervations jhc fo 
finall, that the fines differ not much I'roni the arciics, 
the arches B C, CD may be counted in time, and 
the calculation may be abbreviated thus : 

DM : DN :: arc. BD t 7. (for DO) 

DC4-Z : aI)C:: jBO:SR. 

Or, 

DM X DC-hDN X BD : DM x DC I BC ; ^R. 


XXXI. On 
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Rccciyed May i8, 1772. 

XXXr. On the Digeflion of the Stomach 
after Deaths John Hunter, F, R. S. 
and Surgeon to St. George’s HofpitaL 

Read June jk N accurate knowledge of the ap- 
1 ) 177*. pearances in animal bodies that 

die of a violent death, that is, in. perfed health, 
or ill a found ftate, ought to be confidcred as a 
ncccfliiry foundation for judging of the ftate of the 
body in thofe that are dilcafcd. 

But as an animal body undergoes changes after 
death, or when dbad, it has never been fumciently 
confulcred what thofe changes arc ; and till tliis be 
done, it is impoifihlc we ftiould judge accurately of 
the appearances in dead bodies. The difeafes 
which the living body undergoes (mortification 
cxccpteil) are always conneded with the living 
principle, and are* not in the leaft fimilar to what 
may be called difeafes or changes in the dead body 
without this knowledge,, our judgment of the 
appearances in dead bodies muft often be very im- 
perfed, or very erroneous j we may fee appear- 
ances which arc natural, and may fuppofe them 
to have arileu from dilcafe wc may fee difeafed' 
parts, and fiip|5ofe them in a natural ftate; and 
wc may fuppolo a ckcumftanca to have esufted be- 

- ' fore-' 
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fore death, which was really a confeqticnce of it; 
or we may imagine it to be a natural change after 
death, when it was tnily a dilculc of « he living 
body. It is cafy to lee theretbre, how a iikui ili 
this ftatc of ignorance imtft bluiulcr, wiun he 
comes to conaciM the appeaiances in a dead body 
with the iymproins that were ol)lerved ifi liie’; 
and indccil all the nfefulnefs of opening; dead Un- 
dies depends upon the judgement and lagacity 
tvith which this ibrt of comparifbn is made. 

There is a caie of a mixed nature, which can- 
not be reckoned a procefs of the living body, nor 
of the dead; it participates of both, inarmueii as 
its caufe arifes from the living, yet cannot take 
cffedl till after death. 

This fhall be the objed of the prcCbnt jiaper ; 
and, to render the fubjctft morc^ imelligiblc, it will 
be ncccdiiry to give lome general ideas concerning 
the caulc and elicits. 

An animal llihltaiicc, when joined with the living 
principle, cannot undergo any cliangc in its pro- 
perties but as an animal ; this priucijilc ulway;, acl- 
ingaudprelcrving the luhilance, which it inhahirs, 
from diliblution, and from being changed luxord- 
ing to the natural changes, which other lubll.mccs, 
applied to it, undergo. 

There are a groat many powers in nature, which 
the Jiving principle docs not enable the animal 
matter, with which it is combined, to refill, vi/.. 
the mechanical .and moil of the llronger chemical 
folvents. It renders it however capahtu of re- 
Afting the powers of furmentacion, digcftiun, and 
perhaps feveral others, which are well known to 

act 
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ad on this fame matter, when deprived of the liv- 
ing principle, and entirely to decompofc it. The 
tuimber of powers, wliich thus ad differently on 
the living and dead animal fubli-ance, is not alcer- 
laiiied: \vc fhall take notice of two, which can 
only ailed tliis liibftnnco when deprived of the 
living principli;; whicli arc, ])Utrcfaclion and di- 
geilion. Putrcl'udion is an died which aritcs 
ifUMUancoully ; digdlion is an cfl'cd of another 
principle aiding' upon if, and {hall here be couli- 
dorod a little more particularly. 

Animals, or parts of animals, poffefled of tire 
living principle, when taken into the ftomach, 
arc not the leaft afledcd by the powers of that 
vilcus, lo lung U". the animal priitciplc remains-; 
thence it is that we ilnd animals of various kinds 
living in the lloniach, or even hatched and bred 
there : but the moment that any of thole lofe the 
living principle, tlroy become liibjed to the di- 
gcHIve powers of the ftomach. If it wore poffible 
for a man’s baud, for example, to be introdxiced 
into the ftomach of a living animal, and kept there 
for forae confiderable tithe, it would be found, 
that the diftblvent powers of the ftomach could 
have no elfed upon it ; but if the fame hand were 
feparated from the body, and introduced into the 
fimc ftomach, w'c Ihoiild then find that the fto- 
mach would immediately ad upon it. 

Indeed, if this were not the cafe, wc fhould 
find that the ftomach itfelf ought to have been 
made of indigcftible materials ; for, if the living 
priiiciplc was not capable of preferving animal 
Vol.LXH. Mmm fubftances 
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fubftaiiccs from umlcrgoin}»; that proccfs, the fI:o- 
mach itl’clf would ho digcdcd. 

But wc find on the contrary, that the ilomuch, 
which at one inilant,, Uiat is, while poffehed of 
the iivitig principle, was oapubU: of rciilling' flu: 
digeftive powers which it contained, the next mo- 
ment, vhz, wlicn i!cj>rivc'd of tlic living principle, 
is itfelf capable of hoing digelted, e ither liy the 
digeftive powers of otlicr llonuichs, or by the re- 
mains of that power which it had of digclUnp; 
other things. 

From thefe obfervations, wc arc led to ac- 
count for an appearance which vve find oltcu in 
the ftomachs of dead bodies; and at the lame 
time they throw a conlidcrable light upon the 
nature of digefiion. 'I’hc appearance whicli lias 
been hinted at, is u dillolution of tlu; llomaeh 
at its great extremity ; In eoufecpicucc of which, 
there is frcijucntly a confidcrablc ajieiture made in 
that vJfcus, 'Fhe edges of this opening appear to 
be half diliblvctl, very much like that kind ol'iiil- 
fblution wiiich ilcfliy parts undcigo when hairdi- 
gefied iu a living floinach, or when dillulved by a 
cauftic alkali, vh, pulpy, tender, ami nigged. 

In tlude calcs the contents of the llomaeh arc 


generally found looie in the eaviiy of the* dixh- 
?/«■«, about the rpken ami «liaplir4gm. {n many 
lubje^is this digeOivu power extends mueli hir- 
tlicr than through the llonukh. I have ofun 
fpuod, that after it had ilifiolved the llomaeh at 


the ulual place, the contents of the llomaeh iiad 
corns into contad with the Iplccn and diaphragm, 
3 iuul 



[ 451 ] 

had partly diflolved the adjacent fide of the fpleen, 
and had difllolvcd the diaphragm i^iiite through; fo 
that the contents of the Aoinach were found in 
the cavity of the //ji?;v?v, and had even alliflcd 
the hii\g!? in a iinall degree. 

There arc very few dead bodies, in which tlic 
floinach is not, at Its great end, in fome degree di- 
gefied; and one who is acquainted witli diffedti- 
ons, can cafily trace the gradations from the linallefl 
to the greateft. 

To be I'enfible of this efi'eft, nothing more is 
iicccfilary, than to compare the inner furface of the 
great end of the rtomach, with any other part of 
the inner furface ; what is found, will appear foft, 
Ipongy, and granulated, and without difiiuCt blood 
vcflcls, opaque and thick ; wliile the other will 
appear fmooth, thin, and more tranfparciit ; and 
the vcflcls will he fccu ramifying in its fubftance, 
and upon lipicczing the blood which they contain 
from the larger branches to the fmaller, it will 
he found to pafs out at the digeflcd ends of the 
vcfibls, and appear like drops on the inner fur- 
face, 

Thefc appearances I had often fecn, and I do 
iuppofe that they had bccji feen by others ; but I 
was at a lofs to account for them; at firfl, I fup- 
poied them to have been produced during life, and 
was therefore difpofed to look upon them as the 
caufe of death ; but I never found that they had 
any cdhncdtion with the fymptoms: and I was 
ftill more at a lofs to account for thefe appearances 
when I found that they were moft frequent in 
tlyoic who d,icd of violent deaths, which made 
M m m 2 me 
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nu', iufpCin; tliat (Lo true caulc wa.i not even ima- 
}’;inc(l 

Ai: t!ii;i lime I \v,i.; nuiKiir*' many <;x|Hiiimcnf'* 
on ililti ivnf animal-, all oi' uiruh 
were kilkal, at tlilUrent tinu-.i, atier Ueiuj,'; lid with 
diOcrent kiiulu of ibod ; knuc ot' tlieui were not 
opened immciHakly niter death, aiul in Itjme os' 
them I found the apjic.ir.'mces alu'vc delcrihcd in 
the ll’omach. For, purruini> the cni}uiry about di- 
geihon, I got tlic (lomucliii of a vail variety of filh, 
which all die of violent dentin;, and all may he liiid 
to die in pcrfedl health, and with their ilomarh 
commonly fiillj in thefe animal« we fee tlw pro- 
grefs of digefHon moll dilHnilly ; for a;; tluy (wal- 
low their food whole, that i.s, without mallieation, 
and fwaliow fifh that arc much larger than 


’* The time that 1 ha*! o,;rnfii^n (thli rvt' iht., .ipiuhti tnfh: 

in r«cli u« dual of violence aiu! and iu ^ th.ivhnh: 

I could not cahly it to hv tin* rflVdl of tii' aiv in tlv^ liv- 

ing body, was in a man vvlio had hU fkuH fViU'huxii and waji 
kilicd outitght by one blow ni a poker. Jolt hd\nv [hk „ccidi 
lie had been in health, and bad taken a hcaifv lhp|>*,'r 

cold meat, chccfc, bread, and ahv IJpo’i opcitin;; i\h* 
r found flnU the flomacli, though it lUll coiitai acd a 
deal, was diilttived ac m ct\>U ami a tambdrvaWc pan o;’ 
thdu contenui lay loofe in the gennal cavity nl ihc b lU . 
This itppciuancc puyi/ded me very imuln U Ju* (.roml ti no 
was at Oc<nge\s flnfpitai, in u man who di'nl a Icwhoiu -i 
rcctiving a blow on hbi head, which fraduted hk Hull 
likcwifr; From thole two ealcn, lutiong other tunjviUwic* alnati 
ib <{ range sm appearance, I began la fulp‘%'i ib^t it be 
peculiar to caic» of frailwred (kulls ; und thctiforc, whenever I 
had an opportunity, I ejfamined the ibmach in every perfon who 
di^ of that accident : but I found many of them which had not 
thU appearance. Aftcewards I met w«h k in a foldier who 
had been hanged^ 

tlie 
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she (.lij;cn.ing part of the floraach can contain (the 
lhape of the fiflh l’wallowcd being very favourable 
for this enquiry,)' we find in many inflanccs that 
the part of tlic fwallovvcd ftih which is lodged in 
tttc digetling part of the ftomach is more or Icfs 
dihbivcd, while that part which remains in the 
cifapljjgus is pcrfc^lly foundi 

And in many of thefe I found, that this dlgcf- 
ting part of the fUrnuich was itfclf reduced to the 
lame difiblvcd Ihite as the. digellcd part of the. 
food. 

Iking employed upon this fubjeffc, and there- 
fore enabled to account more readily for appear- 
ances which had any connccliun with it, and ob* 
ferving that the half-dillblved parts of the fto- 
mach, &c. were fimilar to the half-digcded food, 
it immediately ftnick me that it was from the pro- 
eels of digeftiun going on after death, that the 
ftomach, being dead, was no longer capable of re- 
lillinj', th.c powers oi' that menftruum, which it- 
lelf hud formed for the digeftion of its contents ; 
with this idea, 1 let about making experiments to 
proiUicu thclc appearances at plcafurc, which 
would have tauglit us how long the animal ought 
to live after feciling, and how long it fliould re- 
main after dciUli before it is opened ; . and above 
all, to ilnd out the method of producing the 
grcalcll digeftive power in the living ftomach: but. 
this purfuit led me into an unbounded field. 

'I'Ik'Ic appearances throw confiderablelight on the 
prhiciplcsiof digeftion ; they Ihcwthat it is not me- 
chanical power, nor contraftions of the ftomach, nor 
heat, but fometUing fccreted in the coats of the. 

ftomach, 
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ftomach, which is thrown itito its cavity, and 
there aiiimalifcs the food or afilinilatc:; it to the 
natiii'C of the blood. 'I'hc jjower of this jnire };> 
confined or limited to wriain hihflanceK, e(jn.eially 
of the vegetable and anitnal bingtloins ; aiul al- 
though this menftnium is cajnihle «jf aiMing inde- 
pendently of the {lomach, yet it i ; obliged to that 
vlfcus for its continuance. 

In all the animals, whether r.arniv'firous or not, upon wliu-h 
I made obfmations or experiments to discover whether or not 
there was an acid in the flomach, (and I tried this in a gicat 
variety,) I conftantly found that there wau ati acid, hut urn a 
firong one, inthcjtiices contained in tiuu vifm'm a natural 
ftatc. 


XXXll. £«. 
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XXXn. EiXperiments and Ohfervations on 
the Waters of Buxton and Matlock, in 
Derbyftiire, hy Thomas Percival, o/'Man- 
chefter, M. Z). and F. R. S. 

Read Juno *j, HE Water of faint Ann’s-well is 
X. by analyfis, to contain cal- 

careous earth, foffil- alkali, and fea falts ^ but in 
very fniall proportions ; for a gallon of the water, 
when evaporated, yields only twenty three, or twenty 
four grains of fcdiincnt. It llrikes a light green 
colour with iyrup of violets, liiffcrs no change from 
an iufohon of galls, from the fixed vegetable alkali, 
or from the mineral acids 5 becomes milky with tlie 
volatile alkali, and with Saccharum Saturnij and lets 
fall a {>reci|)itatc on the addition of a few drops of 
a folntion of filver, in the nitrous acid. The Ipccific 
gravity of this water is prccifely equal to that of rain 
water, when their temperatures are the fame j but, 
it weighs four grains in a. pint lighter, when firft 
taken frojw the fpring. The heat of the bath is 
about Ka degrees of Falircnhcit’s thermometer ; that of 
iiaint Ann’s well, as it is a fmaller body of water, and 
expoll’d to the open air, is (bmewhat Jels. The water 
is irantparcnt, fparkling, and highly grateful to the 
palate 

•* f am indtlitcd to the information of the worthy phyfician 
v.'hu uUuiidi at UujMon, lor fomc of theft fads. 

In, 



[ 4S<-> 3 

In Odobcr 1769, I paflcd a few clays at Buxton j 
and dtjrin;^ my Oay there amufed myfclf with the 
iullowing experiments oti the efiedts ui' the water of 
baint Ann's well, cm iny puHo, 


E X P K R r !■ N T I, 

0£lobcr 12, eight o'clock in the morning. The 
day cold and moiil:, tny pullc boat 84 lirokcs in a 
minute ; I drank at the well, the third of a pint ot 
■water, and, uling every neeclTary precaution, exa- 
mined my puUc at certain intervals of time j in five 
minutes, pulfc Ho, in ten minutes pulfc Ho, fuller aiul 
.harder; in twenty minutes pulfc H5 ; in half ai* 
hour poke 90. 


■ ExPK UIMRNT II. 

Eleven o’clock in the forenoon, twtr liours after 
breakfaft, the air warm and Icrcnc, pulle 90 ; I re- 
peated the draught of water. Itt ieven minutes pulfc 
lOQ; in fifteen minutes pulfc 103 ; in thirty minute;, 
pulle 100, head-ach ; in an hour aiul a half pulle 9 5, 
iicad-ach abated. 


Expkrimknt ni. 

‘Oilober 13, eight in the morning; the day cold, 
pulfc 92; I drank the quantity of water .above-men- 
tioned ; in five minutes pulfc 86 ; in fifteen minutes 
pulfe 86, full and h.ird ; in twenty minutes jnilJe 
ioo; in half an hour pulfc 92. 

From the firtt and third experiments, it appear.s 
that the coldncfs of the nmriihig countcratflcd for a 
time, efifoda of .the Buxton water ; and reduced 

the 
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the vihi'iitions of iny pulfe fram 84 to 80, and from 
92 to 86. But the ftimulus of the water foon be- 
fame fuperior to the fedative powers of the cold to 
which I was c.xpoled j lor within the fpace of half 
ail liour my piitle rolb to 90 in the firtl, and to 100 
llrokes in the fccond trial. At eleven o’clock be- 
fore itoon, when the air was warm and ferene, the 
water in a much fliorter time excited its force, in- 
creufing the velocity of my pullc from 90, to T09 
vibrations in a minuie. Thefc cxpei intents evince 
the heating quality of Buxton water, and fuggeft to 
us the precautions to be obferved in the ufe of it. 
Small quantities Qiould only be drunk at once, and 
frequently repeated ; the belly fliould be kept folublc 
with lenitive Elcttuary, or any other mild purgative 
and lit the beginning of the courle, die patient may 
be dircdlcd to liitfcr the water to remain a few fe- 
conds in the glals, before he fwallows it. For this 
celebrated fpring abounds with a mineral fpirit, or 
mephitic air, in which its ftimulus, and indeed its 
cflicacy reftdes, and which is quickly diflipated by 
expofure to the air. 

The honourable and ingenious Mr. Cavcndilli has 
flicwn by his Experiments on Rath bone Place watcr^ 
FI). 'Franfadions, vol. LVII, that calcareous earths 
may be rendered foluble in water, by furniflting them 
with more than their natural property of fixed air. 
And it has lately been difeovered that iron alfo may be 
lufpended by this principle, in the fame menftruum • ** 
It appeared therefore highly probable to me, that a 
cliulybeate impregnation might with great facility 


• Vitl. Mr, I.aneV expciirocius, Ph. Traiiraclious, Vol. LIX, 

Vot. LX. n. N n n be 
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iie communicated to tlse Buxton water, when freflj 
'drawn from the fpring ; a quality, which in many 
cafes would add greatly to its medicinal cilicacy. I 
tuggefted the trial to Mr. Buxton, a very 'worthy and 
fcniible apothecary near titc wells, who has lately 
at my requeft made the following experiment. 

E X F i: R 1 M E N T IV. 

A quart bottle containing two dracluus of iron 
filings, was filled by imineriion, with the water of 
Saint Anne’s well, corked and agitated brifltly under 
the furfacc of the water; it was then iiifrered to re- 
main in the well till the filings had lul>ii<kd, when 
the water was carefully decanted into a half pint glafs j 
to this were added three drops of the tindurcof galls, 
which immediately occafioned a deep purple colour, 
and traufparcncy was {n-cfcntly redored by a few drops 
of the acid of vitriol ; evident proofs that a iohition of 
the iron was efll'dcd in a few minutes. The water 
ahb without the tindurc of galls had a chalybeate tafie, 
and left an agreeable afiringency on the palate. 

By this experiment, it appears that a warm chaly- 
beate abounding with a mineral {]>irit, and gnitciu! 
to the tafte, may with very little trouble be obtuiiictl. 
And this method of impregnating the Bu.xton water 
with iron, mull inercafe its totile powers, and in 
many cafes fmpreve its medicinal virtues. It is a 
common pradicc to join the ufe t>f a chalybeate 
fpring in the neighbourhood of St. Aniie’.s wdl, 
with that of the Buxton water ; but, the liipcriority 
of the artificial mineral water inuft he apparent, if 
we Oorjfider its agreeable warmth, vokfilHy, levity, 
and gratcfulncfs to the palate. 
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Buxton bath is very frequently employed as a tem- 
perate cold bath. For as the heat of the water is 
about fixteen or eighteen degrees below that of the 
human body, a gentle fliock is produced on the firft 
itmncrfion, the heart and arteries are made to con- 
tradl more powerfully, and the whole fyftem is 
braced and invigorated. But this falutary operation 
11111(1 be greatly diminifticd, often indeed more than 
counter balanced, by the relaxing vapours which 
copioufly exhale from the bath, to which the pa- 
tients arc expofed during .the time of dreffing and un- 
drefling. A feparate room is indeed provided for 
the ladies j but the gentlemen have no other accom- 
modations than what the vault affords in which the 
bath is contained, and arc therefore liable to all the 
inconveniences ariiing from warmth and moiflure., 
June iz, lyyz, the mercury Ifood in the fbadc 
at 65, but in this vault quickly arofc to 78 degrees. 

Expkrimf.nts on MATLOCK WATER. 

Experiment I, 

A thermometer made by Dollond, and graduated 
according to Fahrenheit's fcale, was expofed for a 
fuilidcnt length of time, to the fteam of the wa- 
ter, as it gnflics from the rock, and alfo immerfed in 
the bafou that receives it. The mercury rofe to 66 
degrees. 


Exp’ERiM'EnT JX. 

Six drops of Sp, Sal, Ammon, vol. were poured 
into a glafs of the fpring water, which contained 
N n 11 2 about 
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about the fixth of a pint; a very flight cloud ineft 
immediately eiifucd, but no precipitation was after- 
wards oblcrvable. 


Experiment III. 

Six drops of a folution of fait of tartar occalioncc! 
a cloudinefs, jufl: perceptible, in tlio fame quantity ot 
water; no precipitation enfued. 

Experiment IV. 

Six drops of a folution of faccharum faturni im- 
mediately produced a milkitiels in the water, but 
no fenflble precipitation. 

Experiment V. 

Six drops of a folution of ftiver in the nitrous acid 
inftantly occafioned a milkinels in the water j and 
after ftanding an hour, a grey powder was obierva- 
ble at the bottom of the glafs. 

Experiment VI. 

Ten drops of the infufion of galls neither pro- 
duced any change of colour in the water at the 
time they were added, nor wait the flightcil purple 
hue perceptible two liours afterwards. 

Experiment VIK 

A piece of paper befmeared with fyrup of violet* 
wae oipped into a glafe foil, of, water; no change of 
eofoed. 


Expe- 
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Experiment VIII. 

Another piece of paper, moiftened in the fiime 
manner with the fyrup, was placed over a glafs of 
water, as toon as it was taken from the fpring. The 
paper fuifered no change of colour, although it re- 
mained an hour upon the glafs. 

Experiment • IX. 

My pulfe beat 84 ftrokes in a minute, at the time 
when 1 drank a half pint glafs of the Matlock wa- 
ter; in 20 minutes my pulfe rofe to 86 in half an. 
hour after they funk to 82, and continued to vibrate- 
the fame number of times for an hour, which was. 
as long as 1 thought it was ncccflary to examine- 
them. 


Experiment X.. 

The mercury in the thermometer, when immerfed' 
in each of the baths, flood at 68 ; in the river Der- 
went, which flows through the valley of Matlock, 
at 52, Thcfe experiments were made in the month, 
of June 1772, and the weather was warm,. 

Experiment XE, 

A four ounce phial, after being accurately eounter- 
poifed in a very nice balance, was filled to the briim 
with diftiiled water, which weighed three ounces, 
four drachms, forty five grains and a half. The fame- 
phial, exadly balanced as before, was then filled 10. 
the brim witli Matlock water, of the fame, tem-f. 

peratwe- 
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pcratiirc with tlic cliftillcd water, width wci[»hcii 
three ounces, four drachnui, and tbiiy tiv giaiii*^. 

Matlock water i« grateful to (he p.ilatc, and of an 
ngrecablc temperature, hut exhibit:; no marks of any 
mineral fpirit, either by its ta(b% fpajkling appeal - 
ance in the glafs, or by the chemical tell employed 
in experiment ‘I. 'I'lic fecoiul and third expeii- 
ments Ihcw that it is very ilightly impiegnatcvl 
with Sclcnitcs or other earthly litlts ; and ol this it-, 
.comparative levity affords alfo a further pi oof ; for 
it weighs twenty-fix grains in a pint lighter than 
the Mancheftcr pump water*, and only lour grains 
heavier than diftillcd water, 'rhe precipitation of a 
grey powder, by the adding of a foUitinn of filver 
in aqua fords to the water, renders it probable that 
a fmall portion of Tea filt is contained in it. Fur 
the powder is founil to confdl (jf the particle; <,tf 
.diver, combined with the muriatic acid, wliich ia 
feparated from the foffii alkali by the fiipcrior adinity 
the nitrous acid hears to it j and thus a double elec- 
tive attra^fion takes place in this experiment. 

This water is faid to contain iron, but the ader- 
tlon is at lead rendered doubtful Ity the 6th cxpcii- 
inent, which was made with the utmoll accuotcy; 
and t am incHned to think, that it Is cniiicly with- 
out foundation. I'he fpring is jullly celebrated lor 
ils edkacy in haemoptoes } ' and' hence it may have 
been too haftily concluded that it poflcHc.-. li,»nu: 
flight degree of ffypticity, by means of a ch.ilybeatc 
impiegnation. 

■ * ;' V14« the author’s ttcatife an the ptunp water of Manchef. 
(ir. £0ays tuedical and experimenul, p«ao7. ad edit, 

I'hc 
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The 9 th 'experiment, which my ihort flay at 
Matlock would ndl^allow me leifure to repeat, af- 
fords a prefumption that the water is not poflefled of 
any ftimulating powers j for the (mall increaft of 
quickncfs in my pulfe, on drinking half a pint of 
it, may be afcribcd more to the quantity received 
into the ftomach, than to the heating quality of 
the water. 

The Brillol and Matlock w'aters appear to refem- 
ble each other, both in their chemical and medici- 
nal qualitiCvS. I have examined and compared them . 
together by the teft mentioned above, and fo fur 
as fuch trials may be be deerned conclufive, there 
feems to be no other than the following flight dif- - 
fcrence between them, 

Briftol water becomes a little more milky on the ' 
addition of a folution of fixed alkali, and of Saccha- 
rum Samrni than that of Matloclc ; the former alfo • 
weighs near a grain in a pint heavier than the latter. . 
Is it not to be lamented therefore, that fo little at- • 
tendon _ is paid to Matlock, even by the phyficianS'i 
who refidfe in the neighbourhood of- it? In hedfcic : 
calcs, hujraoptocs, the diabetes, and other diforders, . 
in which the circuktiCn of the blood is rapid and i 
iriegular, I fliould apprehend that Matlock, water, , 
on fonic accounts, claims the preference to that of 
Jhrifloli for it is Jels diipofed to quicken the pulfe, , 
and may therefore be drunk' in larger quantities. . 
But it muft be acknowledged that the climate’ of 
Briftol is fuperior ,10 tiiat of Matlcjck, .a circumftiincc r 
of the higheft: importance to confumptive patients. . 
Siuiatcd in a deep thougli delightful valley, and fur- 
roonhe^ by very high mountains, the. fun difappears • 
r ' at.' 
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at Matlock earlier in the evening?, the j'ug;i' arc 
longer in dilpcrling, and it be preluinai that 
rain fallis here more frequently and ajjiiouily than 
in orher place?, b'er at Catiworth, which Is c«- 
totnpalled alio with hills, and is about ten intJes 
dillaut, in 1764, 1765, 1767, and 176;^, ah nil ^ j 
inches of nun fell at u tuediutn each year. 

The following table exhibits a con.parativc view 
of the diflerent temperatures of Bath, iluxion, Bril- 
tol, and Matlock waters, ineaiured by Bahrciihcifs 
thermometer, 

* BATH, 

King’s Bath Pump 112* 

Hot Bath Pump 114! 

Crofs Bath Pump 1 10 

* K R i S T O L. 

Hot Well Pump 76 

B U X 'r O N. 

Bath fiz 

St. Ann’s Well 81 x 

M A T I. O C K. 

Batlis . 63 

bpring 66 


* Vid, Mr, Caaton’n cxpcrimenii. Pli. Traiif. VoJ. I.VII, 
p. aoj. 


XXXIII, Sm 
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XXXHI. Some Account of a Body lately 
found in uncojjtmon Prefervation, undet 
the Rums of the Abbey, at St. Edmund’s- 
Bury, Suffolk ; mth fome RefleBions upon 
the SnhjcB : By Charles Collignon, M. D, 
F. R. S. and Profejfor of Anatomy at 
Cambridge. 

O 


Ucul junu 25, ITN the month of February laft, fotne 
J. workmen, digging aiuong the ruins 
of the above abbey, difcoverccl a leaden coffin, lup* 
pofed, from fome circuinftances, to contain the re- 
mains of Thomas Beaufort, Duke of Exeter, uncle 
to king Henry the Fifth. As it certainly was buried 
before the dim)lution of the abbey, it muft have been 
there between two and three hundred years. It was 
found near the wall, on the left-hand fide of the 
choir of the chapel of the blcfled Virgin j not in- 
clolcd in a vault, but covered over with the common 
earth. Upon examining the appearance of the body, 
the following ckcumftances were remarkable, as com- 
municated to me, by an ingenious furgeon, on the 
fpot, Mr. Thomas CuUum. 

« The body was inclofcd in a leaden coffin, fur- 
rounding it very clofe, fo that you might eafily diftin- 
Vox.. LXIL O 0 0 guilli 
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gui(h the head and feet. The corpfc was wrapped 
round with two or three large layers of cerc-cloth, 
f(>exa<;Hy applied to the parts, that the piece, which 
covered the face, retained the cxmH itnprcllion of 
the eyes and noil*. 'Fhc ihira nnuer was entire, 'rhe 
bratin wasof a dark afh colour, with fonic remaining 
appearance of the medullary part. The coats ol the 
eye were ftill whole, and had not totally loti their 
gliftening appearance. There was about half a pint 
®f a bloody-black water in the thorax ; and a inals 
that feemed to be part of the lungs. The pericar- 
dium and diaphragm were quite entire. I’hc abdo • 
minal vifccra had been taken out very clean, and the 
integuments and mufclcs lluck very dole to the ver- 
tebrae of the back. I'his cavity looked frefllKT than 
that of the thorax. I cut into the pfoas magnus, 
where there were evident marks of red niufcular fibres. 
The other mufclcs had loll all their red colour, and 
were become of a dark brown. 'FUe tendons wero 
iHll ftrong, and retained their natural appearance. 
The hands, which are preserved in fpirits, retain the 
naili. There were feme very linall holes in the 
cofiin, out of wliich had run lomc bloody water, of 
an oflcnfivc fmell. All the principal blood-vdlcls 
mutt have been cat through, in taking otit the ab- 
dominal vifccra : and if no ligature was made upon 
the vdfcls, their contents would ctaipe, particularly 
as ufliiUd by the preflisre of the ccrc-cloth, which is 
of con fidcrablc weight, and, dotihilels, put on hot. 
This fluid running out of the coflin, tqxju its being 
moved, might occafion the fufpiciou of the body 
being put in pickle.'' 


Thus 
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Thus far Mr. Cullum’s account, by which it ap- 
pears, that the vifcera of the abdomen had been taken 
out, fo that the greateft part of the blood, he ob- 
fervcs, did probably flow out, during- that opera- 
tion, from the mouths of the divided veflels, and 
whofc diameter is confiderable. This would greatly 
reduce the quantity of the fluids. The holes in the 
coflin, if purpofely made, would feera defigned to 
let out extravalated or tranfuding fluids j but arc ir- 
rcconcilcable with the notion of the body being in 
pickle. If the holes were accidental, the notion of a 
pickle may flill be allowed. Might not the cere- 
cloth, impregnated, perhaps, with gums or refins, 
and, from its taking fo exadl animpreflion, moft pro- 
bably laid on hot preclude the external air } and, if 
done immediately after the party’s death, obviate the 
depoficion of eggs, or incapacitate them from ever 
hatching ? The lead grafping clpfe, would co-oper- 
ate with the cere-cloth in the cxclufion of air and in- 
fcdls. 

We have undoubted accounts of bodies found very 
little changed, after long interment, where there was 
no appearance of any art having been ufed. And there 
is no doubt fomc conftitutions are more prone to pu- 
trefadion after death than others; thefe circum- 
flanccs may be dependant on the age, fex, and laft 
difeafe j to which predifpofing caufes, thus attending 
perfons to the grave, are to be added the foil and fi- 
tuation in which they are dopolited. Could we be 
niaftcrs of all thefe particulars, in the few dead bodies 
hitherto difeovered greatly free from the ufual putre- 
fadion, it would lead, perhaps, to the probable 

O o 0 2 caufe 
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caufe of the phsenomenon, and point out a proper 
method of imitation. And till that is done, it is 
difficult to know how much merit is to be affigned 
to the art or myftcry of embalming, and how much 
to the power of natural caufes,. 


XXXIT, M 
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XXXIV. A Letter from Richard Pulteney, 
M. D. F. R. S. to William Watfoa, 

M. D. F. R. S. concernmg the medicinal 
Effe&s of a poifonous Plant exhibited injlead 
of the PV ater Parfnep^ 


Dear Sir> 

Read July 9, O M E circumftanccs having lately 
»3 come to my knowledge, relating to- 
the effefls of a poifonous plant, I thought then» 
rather too remarkable not to merit further notice 5 
and, I addrefs them to you with the more propriety,, 
as you have already laid before the publick fomc ob- 
fervalions * concerning the deleterious qualities of 
the plant in queftion, which holds a diftinguilhed 
place among the poifonous ones that are indigenous- 
in Britain, 

Mr. H — — n, an attorney of this place,, now up- 
wards of forty, at the age of fifteen, began to be? 
afFcdlcd (after taking cold upon violent excrcife, as 
he thinks) with what is ufually called a fcorbutick 
diforderj which (hewed itfclf more particularly oa 
the outfides of his arras, about tlie elbows, and, oa 

* See Philofophical Tran&flions, Vol. XLIV., p. aa?. andi 
Vol, L, p. 856, 

the.* 
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the outficlcs of his legs, from the knees to the ancles, 
as well as in blotches upon other parts of his body. 
It had the appearance of a dry branny Icab or feurf, 
which cv«ry night fell off, more or lels, in Icalcs, as 
is ufual in leprous cafes. At times it puJhcd our 
more than ufual, and thickened the integuments of 
the limbs couliderably, after which the Icparutiou of 
fcalos would become very abundant. 

For fcvcral years pafl he hail been trying a variety 
of things commonly recommended in Inch calcs, 
particularly the quack medicine known by the name 
of Maredant’s Drops, which he continued for near 
a twelvcifionth, without finding the lead fenlihlc re- 
lief : alfo an elcduary of Flos fuiphuris and Cruinor 
tartari, which he had perfevered in for near three 
years, without finding any other alteration, than 
that of its preventing codivenefs, to whit.h he was 
habitually fubjeft. 

In the winter 1770, this dhbrder increafed upon 
him very rapidly, without being able to adign any 
rcafon, from any accident that had happened to him, 
or from any irregularity of his own in point of regi- 
men, in which he was always very exaff. At this 
time, befides the farther fpreading of the cruptioii 
itfclf, the integuments of the legs thickened very 
much, and the limbs Iwellcd to fuch a degree, as 
to render him unable to walk. The quantity of 
branny feurf and fcaks thrown off, at this time, was 
very great ; he fays ** handdtis might have been 
taken out of his bed every morning,” 

In this unhappy fituation, even loathfome to hira- 
felf, it was rccommctidcd to him to take the juice of 
water parfncp, in the quantity of one common table- 

Ipoonful 
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fpoonful every morning, failing, mixed with two 
fpv>onfuls of white mountain wine. 

Accordingly, about the middle of January .1771, 
he procured a half-pint phial of what was fo called, 
by means of the perfon who had recommended it, 
and who had allured him that he had been greatly 
relieved, in a fimilar diforder, by it. 

The firft fpoonful he took did not begin to give 
any great uncalinefs for two hours, but after that 
time, his head began to be alFeded in a very extra- 
ordinary manner j a violent ficknefs foon fucceeded, 
and violent vomiting ; and, after he was put to bed, 
there came on cold fweats, and a very flrong and 
long-coi\tinued rigor, fo that the people about him 
thought him dying for fomc time; but, in a few 
hours, all thefe fymptoms wore olf. 

Such, however, had been the inveteracy of his 
diforder, and fo ftrong his defire to find relief, that 
he determiraed not to defift ; and, after having 
omitted his medicine for one day, he repeated it, in 
nearly the fame dofe, and with fimilar efieds as 
to ficknefs and vomiting, though the uncommon fen- 
fation in his head, and the iuccceding rigor, were 
by no means fo violent. He had refolution enough 
to continue this dofe every other morning, for more 
than a fortnight, and then reduced it to three tea- 
ipoonfulls which was juft the half of the firft dofe. 

Before he had taken this juice one month, he 
■was fenfiblo of a very great change for the better; 
encouraged, therefore, by thefe appearances he per- 
fevered in its ulc until the middle of April, by 
which time his fkin, though not quite cleared, yet 
liad ccafcd to throw olF any more feurf, was be- 
come 
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come foft, dean, and well condidfmed, and, as he 
has repeatedly allured me, he got then into a much 
bettor conditioned flaie, then he had experienced tor 
many years lidore. 

From ikll to Jail, this joux- never purged him; 
though he fays, even in its reduced ilulc, it never I'ailcd 
to occalion a (iiy./ancls ul' the heati, a nan lea, and 
lickncf's, whiclj were not inlretpnnuly ihcccedeil by 
A vomiting, that always inlhuitly relieved his hea<). 

From the middle of April to the middle of June, 
he dctifled from the ulc of the juice, but, in its iicad, 
drank every morning for breukfall, the infulion of 
the leaves of the fame j>lant, wltieh, he I'ays, is 
like common bohea tea, I’he infulion feldom oc- 
cafioned naufea, or Ikknefs, but always brouglit on a 
fmall degree of vertigo, and in a lliglit mattner pro- 
duced the cHeds of intoxication i'wm liquor. 

In June Jie went to llarrowgatc, as he had de- 
iigned in the fummer before. Upon firlt drinking 
and bathing there, he thought himfclf worfc j and 
his eruptions, Iwving gradually increalcrl during the 
two months that he lUid in that place, lie was 
convinced that thole waters were of no real lervicc to 
liinu On Jus coming home, he returned to the life 
of the infulion, and he allures me, that he again 
found, even by that weak preparatitm, a very 1‘pccdy 
alteration for the better. From that time, he eon- 
tinned it ever lince, until his flock of the heih was 
exhaufied ; his fkin is now To very little allcificd, tliai 
he has but here and there, upon his arms and legs, a 
very Imall appearance of his diforder, 

Upton quclHoning him relating to the fenfible 
quaUtIfii Nof this medicine, he iiiys agidn, that ho 

pm'- 
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particularly remembers that it never once purged 
him ; not even the firft dofe, which had lb nearly 
puifojicil him. lie docs not think that it increafed 
the ienliblc perfpiration, but is convinced that it was 
diurotick ; and adds, that he thinks it occafioned, 
bcfidcs the increafed flow of urine, a copious fedi- 
ment in it, and which he believes was always want- 
ing before. 

This is the plain, narrative of the fa£l:. He has 
allured me that no medicine or regimen, among the 
great variety that he has tried, ever had any fenii- 
blc efled upon his diforder before ; and that nothing 
but the very early and fenfible relief he experienced 
Ihun this juice, could have induced him to perfevere 
in its ufe, iinder fuch uneafy feelings, as it never 
failed to produce. Indeed, he makes nothing of 
the lighter effefts of the infufion, from which, 
however, he thinks, he has likewife reaped ho fmall 
bendit. gi 

'This cafe, the nature and inveteracy of his ejif- 
ordcr, being well known among his neighbours, 
was much talked of, and railed the curiofity of many 
people. When I firfl: heard of it, and was inform- 
ed of the fmallncls of the dofe, and its virulent 
operation, I coukJ fcarcc doubt that tbn juice of 
Ionic other plant had been adminiftcred inftcad of 
that of the water parfnep, whicli we know to be a 
lafc and harmlcls vegciable } medical writers having^ 
dirci^cd its iuico to be drunk, even to the quiuitity ofc' 
four ouncc*f» for a dole : and as 1 know, iXviOenanthe 
cmata, hemlock drop wort, to be exceedingly pleu- 
tilii! in this country, fu much, as to be more calily 
proctued llvin the water parinep ilfelfi I thought it 
V'or., LX 11, P p p probable 
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prob.ible thnt tlr.t p’luit Iml been n(bf1 jn its I'b'ad. 
l)p(in ii ij'.rinien, it apjH'au'iI tli'.'i hui 

bicn iinja''< the c.'!e ; us al!<>, upon iurthi i siitpia-y, 
it was tb.e iiiicc of the nmt oaiy, a. d iioi of 
kuvi'N iuui fliilks, that Ii.ui been :uiHiiii)iii‘'a,d. i 
init'iif {.diiu'Vi', that the expri'lltou In ai tiic 
i'’K)t i;> tint It) hw* d<'}-ci)t!ot! upon a!:er tiu' [liant i;; 
advanced tti’.vanl;; its fltiwcrinj;; ll.itc, us tlic rout 
then boconv.-n lipht, Ipunc.y, ainl ahuoll ilci’otutc of 

Ir you Judj'O this cafe not. iin)''ropcr to be l.iid 
Ixdbrc the koy.il Society, you will ilo me the lu'aour 
of prclentini; it. Mr. II — — n hiini'cif i;. 1 • int;». !i 
coiiviiu'cd ot the (.‘(rKUcy of the meilieine, ll .u !f w 
doitrouf, of its being known to the world. 

I do not enter into uny reali.nnng on tUi. ocenr- 
rence; 1 relate ii only a.s a faM', ainl tlefiie it m.iy 
haec no more wi igiit than evaiy judioMti.s ji!i\liu.m 
knows is <iuc to a liiiific inllamc. Ih'W lat it may 
he projier to give this jniec a farthcr^irial, 1 will 
not take upon me to determine j Imt itimU, U'< an 
encour.pemi'nt to any who m.iv ehu/c in \titauc 
upon ir, inlorm them, that It has nut t»n .ill peiioits 
to nnui) p. uer in proilucing n.mie.i uiul IhIuhIs ;w 
in the calc here beluic us. I am, 

S 1 U, 

wi.h great cllecm, 

Your obliged humble fervanf, 

K. Puhcncy. 

P. S. 
7 


ISlllD.l. 1.1, 
Mtouh 1., 
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P. S. Mr II- is defirous that it fhould be 

known, that he “ tried very fruitleily, 
among other methods, the drinking of 
tar-watcr and fca-water, of each of 
which, h.; (ays, he did not drink lefs 
than an hogfliead.’’ 


^pp a 


XXXV. April 
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XK.XV. April :::f, 177.'^. P. vfrr r/s 

/■irv; y ■: ■/.'/): /f J 

Nii'd'cs 1 ^'crc made a'a'Ci'iddr tu a i'lan of 
ih Rcrnrmi iMr. ‘jMiu iu:]], R R, 6\ 
Rdlor of'l hornhiil w Yoikiliirc, aud cxc- 
cutcd for the Board of I. v;gkude'i hy Air* 
Edward Nairnc, of Cornhii), London. 


Roitti July 9 , rTplIlR ningnctic needles were twdvc 
JL iiiebcs Jind their nxes (the 

cids of’ wliicii w<'rc of gold allayed with t upper) 
I'cfled oti frtClioii-whct'ls of four iiU'Ues diameter, 
each end on two IridliotJ-wltccls, which wJiccls were 
balanced with great care, 'rhe ends of the axes <if“ 
the fVuHion-whccKs were likeuife of gtdd allayed 
with copper, and moved in frnaU holes made in 
hcll-njctal ; and opjvititc the ends of the axes of the 
needles, ami tlic frudion-wlKcls, wcu: fiat agatcK, 
finely polifhtd. h'ach inagneik needle vihiated in 
a circle of belhinctal, divided into <kgrcci. and half- 
tiegrees, and a line pailing throngl* the middle of 
the neeille to the ends pointed to the divifitnij. 'I’he 
inimiteii let down in the experiments were, hy ciU- 
mation, as the third of half a degree is ttnmted ten 
minutes. The innrutnttnt.s were carefully placed, f<> 
that the needles vibrated exactly in the magnetic 

meridian. 
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mcvldian. The two needles were nearly balanced 
before they were made magnetical ; but, by a curious 
coiurivancc of the Reverend Mr. Mitchell of a crofs 
lixed on the axes of the needles (on the arms of 
which were cut very line ferews, to receive fmall 
buttons, that might be ferewed nearer or farther from 
the axis), the needles could be adjufted both ways, 
to a great nicety, after they were made magnetical, 
by reverling the poles, and changing the fides of the 
needle. 

I'irfl fet of experiments made by Edward Nairne, at 
his houfe, N” 20, Cornhill. 


77. 20 
72 20 
72 20 
72 20 
72 20 
7a 20, 

Second let of experiments, with that fide of the in- 
llrumcnt to the Ealff, which was to the Weft in 
the firft oblervation. 


72 10 
72 15 

72 45*1 Here the ends of the axis touched the 
72 45J agates, 

72 5 


Third 
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Third let of experiments', in which the pnlc;! of the 
needle were reverled, Init the linne hiK; of the 
inllnimenl; to ihcl'iafl, us in the fecoiul lit i»l‘ox- 
peiiments, and liie nmlle nniwr niori* in.ijfnctieal, 
being touched with u linger let of niagncls. 


72 30 
72 30 
72 30 

72 -io 

72 30 
72 30. 

Fourth fet of experiments, viz, tire flinic fnlc of tlic 
inftrument to the Eaft, as in the firll let of expe- 
riments. 


72 10 
72 10 

72 15 Obferved by Mr. Wales. 
72 xo 
72 lo 
72 10. 


Fifth experiment, viz. the fame end of t!ic lUTdle 
made North, us in the firll fet of experiments, 
nnd alfo the liimc ltde of the infirumeut to the 
Well, as in the firft fet of experimems. 


yt 20. 


Expiriments 
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Expciuncnts made April 22, 1772, with the other 
Dipping- needle, the inttrument being put in the 
fame piui'c, and with great care, in the magnetic 
meridian, the needle pointed as under. 


72 15 

72 10 The poles of the needle changed. 

rTlic fide of the inftrument to the 
72 20J Eall, which in the firfi: obfervation 
i. was to the Weft. 


Left any thing magnetical fliould have affedted the 
needle in Mr, Nairne’s houfe, he took this inftru- 
nient, and placed it in the mieldle of a large room 
belonging to the London Afllirance in Birchin- 
Lanc, and then the needle pointed to 


72 10 or 15 
72 20 

72 30 The poles of the needle changed. 

r'l 'he fide of the inftrument to the Eaft-, 
72 io{ which in the fiift obfervation was to 
I the Weft. 


The dij>ping-nccdlc brought back to Mr. Fdward 
Nairnc’s, and put in the fame place as beibre, 
iluuil at 


' 2 10 4- 


The 
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In tlie flirt’, wing < x(x'riincnti'‘, tho noctlle wus 
raill'tl ft) an h-iri/oiiial polilion, an i Kft itt vibiMti-. 
It ivaii between H or 9 nsiiuuc,*: iKi'uu; tb'' vibration 
ceai'etl. 

I'lio needle brongbt to an horizf.tK.il ptiiltioii, ami 
®nc grain ami a hall I, mi on the cxiUMity of the 
South end, was m't luiricieut to keep it in an hori- 
zontal p'-iiMoti; but tiu': .''Jortii eml [K-iM.d (o 
$5 ' 10'. One gMiii ami tnicc qnarn.T.i iaitl on rl'o 
extieinity of the South uni ol 'he iKcdlc, was more 
than tnilieicnt t.i lcee{) it in an horizontal pohliun, 
the South end then pointing 6" 45' below o. 

It having been judged proper to have a Drawing 
of the Dipping-Needle, the following I’late 
[Tab. XJIl.j has been made, wherein 

A A Reprefeuts ihi* net'illc. 

B H 'f'lic t niis itl ilic axis reflinj* on the fiitllitm* wheels, 

CCCC 'i'he Jotn i'lidinn-wliei l.. 

J)DD Where thil iirate ops aic (i't in. 

K K K 'I’he iliviileil liu le i>l 

F F FF The eiuib of ihc croti* for .uijuHin;': tlic ikhhI!'*. 

GtJ 'Fwe levels, whereby the line of o lie^jiccs of tl«: inWtu- 
ment is fei hoii/.ont.i!. 

H 'Fh': iKi'petuiiewlar axis, whereby (lie tnllmmenf imv be 
turned, titat the dividcil bicu ot ilic cirele nuv limit the K.d{: 
m Well. ^ ’ 

I All iiiiii.x fixeil to tlu' petpeiiiiimibir .ixi ' II, .nid whieh jv iiif’i 
to .111 <i|ij»idiie line mi the hmi/.'intai ptfUc K, witcii the in- 
flriinu'ii! 11 tinocd half rmnid. 

I,I,I/L Four aii'iitfiin}' lenws to fet the iiiHiumeiii hoil/.miial. 

One m 1 ilimn i, hid bcbiinl the eiriir. 

IVl M M M S I'lr w. which hold on the glalit eovci i, to keep (he 
iiwedju ft'jin beinj* tijilurbcd by the wind. 
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TO THE 


Sixty-Second VOLUME 

OF THE 

Philofophkiil "TranfaSiions*. 


A. 

A C Et () fermentation, its eflefls, p. 244. 

Jd’mil, Mr. his letter on fwallows found annuall/ 
torpid in the Rhine, p. 297. 

Afi^s tio not afllil in curing air fpoiled by putrefaftion, 

n. 202. 

Aamfotu Mr. his account of European fwallows caught 
near the African coaft, examined, p. 277. His miftake 
about Canary birds, p. 278. Ilis inaccuracy about the 
Uoiler, p. 321, 

Air artificial, obfervations upon different kinds of it, 

, p. 147, 148. No kind a condudor of eledricity, 
'p. 174, See Fmdt InflammaHe^ Kttrous. 

'.LXIL Q q q 
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Jir diininifiied by a mixture of iron lilin;>s and brimfione, 
p. 207, 208. Very noxious to iinimub, p. 20(5. 

Air infeiied with refpiration, p. iHr. Linllicaisrul trials 
to reilore it, p. 183, 184, ike. Is tin? lame with air 
tainted with animal putreladion, p, 180, 18;. Dilicr- 
cntlVom, tliough analop,ou.s to, iixtd air, p. is::, ib’y. 
Not fatal to Ittvcral inleds, p. ly^, Cmed by vcocf.i* 
tion, p. i9i3,&c. ; and probably by .1 mixture i>l itxtii 
air, p. 204. 

Air in Ireland, and likcwifc in England, oblcrvcd to tre 
in a conlhnt Hate ot pofittvc clcilricity, tluiiiig winter, 
p. 138. Probably by the clVett ol cold, p. i jy. 

Air tainted with the fumes of charcoal, p. 'n^. Kx- 
tin^uilhfs (lame, and dcilroys animals, p, 227. 

Air vitiated by llamc, p. ifu. How much diminiflied 
by it, p. 163. Not altered in its rpceilie {»iavity, 
p. 1O4. Not fatal to animals, p, itu,. Whether 
rellorcd by cold, ibid. laid by vegetation, p. mb, 
167, &c. 

Angular dittance between two near land ubj.ds •, how ob« 
ierved by Hadley’s quadrant, p. t ly, 1 20. 

Animal living, not dillblvcd in the Uomaeh of another 
animal, p. 449. 

Antipodes our, may have a contrary ckdririty in the air, 

p. t8<?. 

Aniitm^ famous for its worHiip of the godtiels fortune, 
p. 63- 

Jiijolltt the author t»f the opinion nljout the cuckow*; 
ftavlng no nell of their own, p. 322. Did not wiitc 
from bis own obfervaiions, p. 32 3. 

Jjienfmh tiic poitit o{ the lungcll in the ecliptic, Ibund, 
p. 431^*' 

A/lroumkal obfervations at Portfmoufh, p. 3/*, &c. 

A/irumniial problems Iblvcd by Dr. Pemberton, p. 434. 

Atmejpl/ere injured liy the reiptration of animals ami 
fiutrefatltion i probably lellored by vegetation, p, n>8. 

A/nieJ^inai cktkrieity. bee ///>, Idh'Artcitj.. 

3 J^gifttinuudd 
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B. 

BakhtanMy ftrdglitof, how diftinguiChed, p. 8o, 8i, 

fiiidenach^ Dr. James, his defeription of a bird from 
Malacca, p. i. 

Barker, Mr. I’homas, his meteorological regifter, p. 42, 
.13, See. 

Ihirriii^ton, lion. Daines, inveftigation of the fpecific 
chaiiitfcrs of the rabbit, and the hare, p. 4. On the 
pcriociic.ll appearing or difappearing of certain birds, 
p. 265. 

Jkaufort, duke, uncle to Henry V. his body found iaft 
year, p, 465. 

Beh», his account of quails found at fea, p. 270. No 
argument for their migration, p. 271. 

Birds, their periodical migration acrofs confiderable ex- 
tents of fea, called in queftion, p. 266. Objeftions 
againfl: this opinion, p. 267. At what height they can 
rile, p. 268. Whether night is a proper time for their 
flight, p. 269. Would want food, p. 292. Always 
fly aguinft the wind, p. 293. Their difappearing 
during winter, accounted for, p.300, 301. And during 
fummer, p. 306, 

Bladders not fufHcient to fccure different kinds of fadkitious 
air, p. 

Bstfy, well preferved 2 dr 300 years after death, deferibed, 
p. 466, &c. 

Bohemian chatterer^ a bird, why only feen now and then ? 

Borlafe, Dr. William, his meteorological obfervations for 

Bradley, the late Dr. James, a paper of his, con- 
taining diredlions for ufmg the common micrometer, 
p. 46. 

Bt^en, M. attempts to prove the hare and rabbit to be 
r«»l|y diftinct fpccies, from their not 'breeding together, 
v P'9* 
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p, 9. AiHrm*! the rime of wulveif. and dop.' p. S, Ifn ■ 
ceminty of thef’ trials, p. 9, 1 1 is opinion of quails 

Icaviu.i; isurojK; durinp; winter, esvamined, p. z)'.\ 
'rinidvs that one Ipreius ori'w.dhi'.v i . iitip/aiory, p. aS,*, 
Mii'lakes the niaiiin for iiu‘ Iwilhnv, p. ah\;. His ex- 
pcrinient un the torpidity of a In allow fal!aeious> 
p- edi p 

!>'/(, v/e« %‘\'.h!rs analylcd and cx.imin d, p, -p/u 

C. 

Ctilcimtien of me tals, its t nii'h upon air, p. a ad. 

fVi//, John, lillp on an Indian fketeh of the lip, ns of tlie 
Zodiac, p. 35?. 

Cafcti/eii, a plaitt employeti iti C.diU>rnia to dye in the 
tleepcll and moll: lalHnp black, p. 5*1. 

CaJHi J.Mjf in the county of RoJs, a llronii fidplimwtis 
water found iherts p.i llcfcribeii by Br. Mai kiMi/ie 
p. t(>, 17. Analylid tiy Dr. Monro, p. id, ly, ivi,. 
Mixed with lea-water, becomes liiniUr to that ol i l.;r. 
rowgate, p. 24, 

Charceaiy its fumes infeiil common .lir, p. 2^5, 22O. 

Vibiirt. of the Red Sea, by Capr. Ncwland, p. 77. 

Cimis, the nature and degree of their eladiiiicy ailcrta'.n- 
cd, p. 142, 144, 

€i{/!cr of fixed air .i.iminiflcrcd in a putrid iVvi r, p. 4V.'<. 

Chltipm, prolelfir C hiirles, on a. body luund tie joo 
years aher death, p. 4tJ5. 

Mr, In's atro'iiu, of fwatlows found at {I-a ex- 
amined, p. 276. Relics too much upon Mi. vVdanfiai’s 
obicrvatioris, p, '179, 

Cook^ C’apt. John, his account ol the flowing, o( tiir tide", 
ill the South Sea, p*i 357, 

CrpfjS’kills^ grown more cjommon fmcc tlit pluitation of 
firs, p, rjiij. Whether they feed on the kcrticU <*i' 
317. 

CAtkiWf 
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Oich'W, the fommon opinion about its ncftlings doubt- 
ful, p. 299. p,ri. 3?^, See. Never migrates fiom this-, 
jfland, p. 304. 

D: 

Vcneirius, of tl.o Plintorian family, deferibed, p. 60., 
Dippiit^l-i.erJh' a new, deferibed, p. 476. 480. 
l-.ii'cd!; with a wolf, p, 9.. 

DcI^dJ., Mr, Peter, his itnprovement' of Hadley’s Qua-?- 
drattc, p, u-tc, 

Pjw in red and yellow, p. 5^.. 


E. 


jLWjpf/c, the point of the longeft afcenfion in ic found, , 
p. 438. I’he grcatefl difference of the arc from its 
oblique afcenfion, p. 444. 

Ehiir, (erviceable in preferving plants and trees from in- 
fctltls and flies, p. 34 !i« 

KIfNridly, the theory of, it confirmed by: a late violent 
Hghtit'ing, jv 134,,, 135* the air, fogs, and clouds, , 
p. it{ 3 - 145.. 

r.lfi'/re'imtt’r a new, invented by Mr. Henley, p. 360.- 
jes .idvantages, p. 361. 

ili-atfifilHms., his fieve miftaken-, p. 329.. Ill explained, , 
p. 330. Retrieved, p. 332. 

/iVlttfr imbibes fixed air, p. 156. 


F.- 


Ftiirnhurn tsater in Scotland analyfed, by Dr. Monro,-, 

\K 25 * 

liquots emit a great cjuantity of fixed air,, 
MSI" Recovered when flat by a mixture of ■it,-, 
^ P- ^ 54 *. • 
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p. 154. Contiaft a bad fmcll by a icablbrptioii of fix(;d 
air incorporatt'il »itl> cdicr, p. 

Fieldfare, wliere they brm), p. 313,' 314. 

Fixed tiir how produced, p. 14H. Its cfiVi'ils upon f(T* 
nuntiiig litjuors, p. r4y. P'.c'! not, induiniy mix with 
common air, p. How jiicorpomfcd with water, 

p. 151, i/i2. May Iwof the nature o! an .'U'iti, p. I ",3, 
Is not ablbtlx'd by kc, [i. 154. I’afiil to aniniai.s and 
vegetables, p. jr/;. C annot Itiliick'iitly lie retained in 
a bladtlcr, ju 15''. May be rciulered immildbl«* with 
water, p. 160, i<>/. ‘lends to corri'il putriil air, 
p, 204, 205. Sciv'iccablc in putriil dilbrders, p. aob, 

257* 

Flounders have their mouths turned liilh'rent ways, p. 306. 

Fogs always otrafion a pofitive tlidricity in the air, 
p. 139, Attended with the linell of unexcited gluts 
tubei p. 140. Ilow their inllutnct; on eledrical balls 
may be mealured, ibid.aand p. 145, 146. 

Forjiet-, Mr. John Reinhold, his ai eouiit of the roots uled 
by the Indians at 1 ludfon’s buy to tiyc porcupine quills, 
p. 54. His account of fcveral quadrupeds from 1 jud- 
Ibn’s bay, p. 370. And of birds from the fume place, 

. p. 382. ,His obfirvation on tltc pectinated toes of 
fcveral fpecics of the grous kind, p. 397. Mis I.atitj 
deferiptions of fome fcarcc birds Ifoni 1 ludibn s bay, 
p, 423. 

Fortune, fee Sors. 

Franifyn, Dr* Benjamin, his thoughts on the vegetable 
creation, p. 199, On the aurattion of ftre by plants, 
P* 234* 

Frefj W4/W, manner of difliilling it front fait water at fca, 
p, 90* 


G. 

Geefi miUt tlte higheft fliers of all birds, p. 268. 
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George IJlnvd, itsiatitude and longitude, by Capt, Waliis, 
p. 34. Its longitude determined by Mr. Lexell, 
P- 73» 7h 

Clafs broken by electricity marked with beautiful colors, 
p. 363. 

Graham^ Mr. bis remarks on fcveral quadrupeds and birds 
found at Hudfon’s bay, p. 370. 

Greufes^ their genus, may be divided by the form of their 
toes, p. 297. 

GuHct^ Mr. Chridopher, on the effects of elder upon 
infects, p. 348. 

Gims^ heard at a vaft diftance on the Red Sea„by the 
pilots at Jiidda, p. 85. 


{Indlity's ^Mdrani^ improvements made in it by Mr.. 
Dollond, p. 95, 9b. And by Mr. MajQcciioe,, 

P'99* 

//<??*« Alpine, deferibed, p, 11.375. * 

//rt;v, the genus not cafiiy diftinguilhed from that of the 
rabliir, p. 4. Millakcs of authors in attempting tO‘ 
Icttlc proper criteria between them, p. 5, 6. Two. 
new characters propofed, p. lo. 

//.wv, from lludfon’s bay, is one third lefs than the- 
ICuropcan hare, p. 5. Its different cloaching ac 

tlifferenc times of the year, p. 12. Manner of this 
change, p. 13, Some particulars of his way of living,, 
p. i.j— .376. 

i/c«/rv, Mr. William, his account of the lightning which: 
ft fi on live chapel of I'ottenham-Court-Koad, p. 131,, 
132, &c. Mis new electrometer, p. 259. His ex- 
pifimcnts on breaking glafs by means of electricity, 
p. 362. 

11 ^ 
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Mr. Iii'i rvpi': i!n;'ri:'? fo j’idvc f!;c!v :s tn 
(>;l ol" vltrii.i m w.H'.t ii;tptf;yi.iU‘ii \v;i;i 
n, r, . 

}. 7 : h.!i :Kr Hint oi anew 


jt. r.'.ii- 

!; r/i.y, Mr. on !''r.ti(iIilu-nt;;tV, fw.'*, h a riinp'./ 
iiirtiiotl of fiii.Iin;' i!,(- ]iiii’:(; ir.itn’ nas, p. 

a l/uy, ii-’.vra! aniinaK I'.'i.i huni fiu-i.-, e ,ijil (!,■- 
icrilx'il, [I. 

.lLmto\ Mr. on the iii'’r!li()n u;' ;.’i" I’/in trli alrri' 

dc.itii, p. -PI-;. 


I. 

7a-h!ift‘, icmpcfiitun* in it inndc-Mii', p. y' ■. 

India has tho jnon* am’ent ivtoii.vu. (<t .m;, , 

and civilization^ p. 354» 

Injlanmnbte iw^ excracini Irooj ntof!' k'uid oi fid"! , 
p. 171. Dili'ci.'i in lineli wh*'n ini it: ol’ U’ii 
inal, or mint ral lubllantrs, p. ty.y 'riHiiip/ir. to 
iimnifciblc wit!> water, p. i;p Ufiuh’ccd kis iutlain- 
inahle, ami even dflirm'livc oi ilanv, by (laiKiiUjj lonp,. 
Of being ftrongly agiracctl, in watci, (5. t ”4, ifp)' Kili;. 
.ininials inliantatieoulJy, p 1?/;. wuh !ht''J 

p- t 75 * Partly aliforhrti by w.u.rr, p. lyj. 'Mur 
rnnaining p.iit rfudncd iic for felpira'inii, ami ii';c 
commmi air, p. tHo. 

yttdda^ a port on the Kcd Sea, its iongitutic and iarittiaV, 
p. 77 . 


K. 

■Knlnt^ Mr. hi.s account of a fw.illow found .-0 tlrgice, 
from the American lliore, couiidcrctl, p. 


T.-yid' n:;t\ 
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Laftd’Tail cannot fly over the fea, p. 318. 

LettiirSy the ancient Roman, were litrufcan, p, 53. 

Lcxell, Mr, of Rcterlburgh, his deteimination of the Sun’s 
parallax from the oblbrvations of the tranfit of Venus, 
p. 69, &c. 

I,me-kilns, ufeful in putrid diforders, p. 205. 

etleds of a violent flalli, on the chapel at Tot- 
tenham Court Road, p. 233. Struck and killed a man 
there, p. 135. 

TJmauSt his I'pecific charaSers of the rabbit confidered, 

p, 6, 

Lyndon., in Rutland, meteorological obfervations in that 
place, p. 43, 44. 


M. 


Malacca,, z fingular bird from thence deferibed, p. r, 2. 

Majkelyne, Rev. Nevil, communicates a paper of the late 
br, Bradley on the common micrometers, p. 46. His 
improvements of Hadiey’s quadrant, p. 99, &c. 

Matlock water examined, p. 459. 

Meteorological obfervations at Ludgvan in Cornwall, , pu 
365. 

Mice, employed in the experiments about the noxiouf- 
nefs of air, p, 175, 182, &c. How kept, p. 249. 
I.ivc without water, p. 250. 

Micrometers, the ufc of them deferibed by Dr. Bradley, 
p. 46, &c. 

Mill^ apiicarance of fome fpots of water in the Red Sea 
alcribed to animalcules, p. 93, 94. 

Moeba on the Red Sea, draughts of its road, p, 77. Its 
latitude and longitude, ibid. 


'VokLxii. 
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iSUnfs, Dr. Donaid, his account of fcvcral niincrAl waters 
in Scotland, p. 15. 


N. 

jVainiHt Mr. contriver of a new dippinp,- neetilc, p. 476, 
I lis experiincnt.s with ir, p. 477. 

Natural Iliftnry., its prttgrefs dining llvcral centuries .nitj 
among tlifl'crcnc people, \\ -y. 

New/ami, Capt. C^liarlc.'', obU:rv.iii()ns in a vity.ige to 
the Red Sea, p. 77, 78', die. liis method ol di- 
flilling frefli from lea water, p. 90. Ili.s obllrvaiiona 
on the milky appearance of lomc fpots of water, p. 

Niamdw, Extraifls from his aritljinctic about l''rato{- 
thencs’s fieve correded and explained, p. ({39- 

Ntghtingaks, whether they can migrate at any eiilhmcc, 
p. 300. Notiutemlcd to at certain times, p. .351. 

Nitrous aiKf formed from a foluiion of metals in fpirits 
of nitre or aqua regia, p. a 10. Its redudion of 
common air, p. 211. 'I'he bclf tell of the liincfs 
of air for refpiration, p. 214. Its phenomena with 
ilifitTcnt kind.s of noxious air, p. 215, 216, Rc- 
iluced ro one fourth by a mixture ot iron lilin(?,s and 
Iwimllonc, p.zty. Noxious to plants and animals, 
il/iti. Readily ablbrbcd and obllinaccly retained in wa- 
ter, p. 2 1 8, *19. A I'reat prclcrvcr from putref..dion, 
p. aaj. Rropwtion in which it may be got from ic- 
veral metals p. 322. 

Nmhrs, Sea Vr/m\ 


O. 

Oak, A ntw fpetifsohli'fvfd and rrarrdby Mr. r.ueond»e, 
128. Its fpectiy growth delcribcd by Mr. Holwc)), p, 
t2>), &c. 

Oi'/tSf S|x in a dram, p, 470. 


Ot-a tit 
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Oenanihe crocafa, a poifonous plant, found to have great 
virtues in the cure of fonne cutaneous difordcrs, p. 470, 


P. 


Parallax of the Sun, deduced from the obfervations of 
the laft tranfit of Venus, p. 69, &c. 

Parallelifni of the two furfaces of the index glafs in Had- 
ley’s quadrant, neceffary for the exadnefs of obferva- 
tions, p. 115,11 6. How the errors arifing from the 
■want of it may be remedied, p. 116, 117. 

Pmhertorty Dr. Henry, liis geometrical folucions of fomc 
aftrononiical problems, p. 434. 

Penhaly Dr. Thomas, on the waters of Buxton and Mat" 
lock, p. 455, 

Perfon^ killed by lightning, p. 135. 

Phle^iJloHy an overload of it may infed air, p. 231. and 
is probaby .ibforbed by growing plants, p. 233. 

Pitkea/ljfy near Perth, its purging water deferibed by Dr. 
Wood, p, 27. Analyled by Dr. Monro, p. 27, 28. 

Plants, in a'lfatc of vegetation, prevent the alteration which 
flame produces in the tur, p. 1O6. And reftore it 
when vitiated, p. i<!)3, 169. 

Pereupine quills, tlyed by the natives of Hudfon’s Bay in 
red and yellow, p. 46. 

Portfmuib, its latitude deduced from aftronomical ob- 
Icrvation.s, p. 38. 

Pricnefle the town of, worfliiped Fortune, p. 63. 

Priejiley, Dr. Jofeph, his obicrvations on different kinds 
t){ air, p. i.;j7. His delcription of Mr. Plonlcy’s new 
dedrometcr, p, 359. 

PuUney, Dr. Kichard, on the medicinal virtues of a poi- 
fonous plant, p. 4169. 

Prime mmlm, how to be found, p. 528—332. 

ptarmigan, the lame bird in F.uropc anil in America, p. 390. 

P'itHil 0 my fee /itr, Vegctaim. .. 



492 INDEX. 

Vermont water imitated by means of iixed air incorporated 
in common water, p. 151, &c, 

Qc 

whether migratory, p. 272. 


R. 


Ri^hhily not Indlgcnom it) Sweden, p. (?, Which of them 
have ivd pupils, ibid. Dili'cjtai, e between a w.irrcn 
ami a tatnc i.ibbit, p. 7. See //.nr, 

Puiy, l)i.s riiiiraacrilheks ol the !uic aiul r.ibbir exainiucti, 

1>. .j, 5. 

tlii’ir migrations confulcred, p. 31?, :?}-!. 

Rmayntt 'riiomasKlq*, lii.9 obfervatians on'Aimolpiteiic.tl 
elec'trieiry, p. i jiy. 

Rfx/, ufal by the Indians at C.inada and at ! bay 

to dye in red and in yellow, p. 55, Altcrtaincd and 
tried by Mr. ForRcr, p. 50, &c. 


S. 

Sea Salit the firongcA fpirit of, confiAs of two thirth of 
pure water, p. 2-?9. 

Snipes, conllanii;^ in Ibme partof England, p. .■jnfi. 

Solttr etitpli* oblcrvcd in Georp/- IfbitKl, p. ;pi, j'i, 
Sehotty Mefs, its irruption delbribrd, fi. i 124, I’hr. 

noiiienaatteinlirjg thi.s liuhien itmnd.uitin, p, irt, i/h. 
Sers, or bortiinc, the goddcls t*o levn.tl Dniar.i <4 litc 
i*!;etoti.in iamily, p. < 5 i. WoUhiped at Anti uin and 
I'ra'iielk, p, <>.{. 

Spkaeh, the moil’ eflcihwl plant in rcAoring vitiated air, 

P‘ 


Sfmiaeb 
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Stomitch caufltit aft upon itfelf during life, p. 449. But 
ik-llroj^is itfelf after death, p. 450. This appearance 
more fcnfiblc after violent death, p, 452. ^ 

Sierks never ciofs the fea from Holland to England, p. 
3 ‘ 9 > 320* 

Sm^s altitude how to be obferved with the quadrant, p. 

J28. 

S’Wcillozvs, whether they migrate over the fea, p. 2^6,291. 
Diftl rent fpccics confounded, p. 280. Founa torpid 
and duiicred together in apond, p. 289. In the Rlhne^ 
297. And in leveral other places, p. 298. 

Szi'inton, Kev, John, an account of a Denarius of the 
Fltutoriun lainily, p. 60. 


T. 


Tmperaiure comparative, of fcvcral waters, p. 464. 
‘iM.'r, obfervacions on them in the South Seas, p, 358, 
Tijamyamte jaune^ wliat root it is, p. 54. 

^Irafic ibund, p. 445. 

a paifage of that author relative to the deities named 
Sortes, explained from an ancient coin, p. 62. 


V. 

fapm of fpirit of fait, p. 235. its properties, ibid. 
Vegetation rcltores air vitiated by flame, p. 166. And 
that which has been tainted by refpiration or putrefac- 
tion, p. 194, &c, 

Vittklic acid, «o fign of it in fixed air, p. 253. 


W. 

IValkcr^ Mr. John, his account of the irruption of Sol- 
Mofs near Carlifle, p. 123. 


tVater, 
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Water imbibes fixal air, p. 15 1. And inflammaWc air, 
p. 180, i8r. AbCorbs in part putrid air, p. kjh 
Reftorcs all kinds of noxious air, p, 200. Seems to 
decompofe air, p. 247. 

White lead, its cfHuvia noxious, p. 

iruckl^ Mr. George, Ibtue of his Ailrononiical oblcrva- 
lions at Fortfmouth, p. 33. 

Woodcocks^ where they breedi p* 308, 309. Sleep in the 
day time, p. 309, If Iccn in the night, miftaken for 
owls, p. 311. 

Woods, not unhealthy, p. 200; 

Z. 

Zodiac, figns of the, delineated in leveral tem[dcs in India, 
p. 353. Probably had their origin irom thenre, p, 
354 * 


The End of the Ssxtv-Secono Volume, 



ERRATA; 


Vol, LXL 

I5<). line fiftm th httm^ reat! upon, With regard to 
141. U X* noti's^ €V(tji the comma after Ex, 

14 u penult, r, Archiepifeopis, h ijf* r, Redleiatn 

144, I a, r. Dena* L fom the bottom^ r* Noewera, 

1 , ult, /*, Vincentu. 

145, I, 4* r, Crcvccor, 

^ 7 * h 3 * the letter in the Saxon nxordjlmld be 




XU 

(u 

a. 

ibuU 


37^ 

S?* 

75 - 

177 - 

146. 

303. 

iS 

4 * 6 . 

429. 



voi. Lxir. 


Hue iKnult. 

/ir yingtimee read vingtieme 

6 

Cumcukia 

Cuniculua 

i m 

male 

mule 

14. 

is in other 

is other 

7 * 

Juptitcr 

Jupiter 

ai# 

growa ^ 

It grows 

n* 

cliftantia 

cliitanria 

tz* 

(Tab, IV.) 

(Tab.IV.&TabJV«’) 

note 'f', h 4^ 

weter 

water 

8 . 

them 

it 

note U 3* 

Acdologue 

ASdologie 

17. 

cough 

chough ■ 

au 

Tbrce-toitl 

Three-toed 

17. 

irelH 

veftiti 

6 « 

mandibu 

mandibuJn 

37. 

property 

proportion 

note, lino lafl 

, zoj 
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